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HIMA’LAYAN FOSSILS. 


VOLUME II., Part 1. 


THE CEPHALOPODA OF THE LOWER TRIAS. 


BY 


CARL DIENER, Pu.D., 
UNIVERSITY OF VIENNA, 


WITH PLATES I to XXIII. 


INTRODUCTION. 


The first Himalayan ammonite of lower triassic age which is mentioned in 
scientific literature, is Ophiceras demissum, described and figured by A. Oppel 
in 1865, although its geological position was not known to this eminent author.! 

Whether Ammonites peregrinus, which was collected in Ladakh by the mission- 
ary Prochnow and described by E. Beyrich,’ actually belongs to deposits of 
lower triassic, Muschelkalk, or even of permian age, cannot be decided. ‘The frag- 
ment which constitutes Beyrich’s type specimen, is the only one of this species 
found up to now. E. v. Mojsisovics, it is true, discovered similar forms in a red 
marble from Wodabjilga on the Karakorum route, which are probably of permian age, 
but they were too badly preserved to allow identification with Beyrich’s species.’ 

In 1865 C. W. Giimbel recognised some genuine lower triassic fossils amongst 
the collections which were brought to Europe by the brothers Von Schlagintweit.* 
He even identified a few bivalves from the sandstones of Balamsdli in Spiti with 
typical species from the Alpine Werfen beds, as Anoplophora fussaénsis, Wissm., 
Lima costata, Minst., Nucula Goldfussi, v. Alb., and he considered the beds, in 
which these fossils were found, as equivalents of the lower triassic Buntsandstein. 

To C. L. Griesbach, however, we owe the actual discovery of a Himalayan 
lower triassic rock series 7m situ. In the Otoceras beds near the Niti Pass he dis- 
covered, in 187, the oldest cephalopod fauna of the Buntsandstein, and fixed its stra- 

+ A. Oppel.—Ueber ostindische Fossilreste aus den secundiiren Ablagerungen von Spiti und Gnari-Khorsum «a 
Tibet. Paleeontologische Mittheilungen aus dem Museum des Kénigl. bayrischen Staates, Stuttgart, I, 1806, Pi. 86, 
fig. La, b,c, p. 290. | 

* E Leyrich,—Monatsber. Kinigl. preuss. Akad. der Wiss. Berlin, 18 Januar 1864, p. 58. 

3 EF. v. Mojsisovics in FE. Suess,— Geitriige zur Stratigraphie Central-Asiens, Denkschr. kais. Akad. d. Wiss, 


Wien, math.-nat. Classe. 1894, p. 458. : . 
4 C. W. Giimbel—Uber das Vorkommen von unteren Triasschichten in Hechasien (Nach den von den (Ge- 


briidern Schiagi.tweit gesammelten Fundstiicken beurtheilt). Sitzgsber. Konigl. bayr. Akad. Wiss. i. Miinchen, 1864, (y. 


pt. ii, pp. 348—366. ¥ 
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tigraphical position just above the upper boundary of the permian Productus shales, 
and below a mass of shales alternating with limestones and overlaid by true Muschel- 


kalk.! He also rightly claims having discovered a second cephalopod bearing hori- 


zon in Spiti, situated somewhat higher than the Otoceras beds of Spiti and Painkhén- 
da, and identical with the upper beds of the lower triassic series, for which I have 
proposed the name “ subrobustus beds”’ in my Memoir on the Cephalopoda of the 
Himé4laya Muschelkalk. _ 

He thoroughly recognized the difference between the two fauns, as may be 
clearly seen from his scheme of the divisions of the Himélayan trias (Mem., Vol. 
XXIII, p. 70), but he did not separate the two lower triassic horizons in his detail- 
ed sections. In doing so he was, however, fully justified, as he had not sufficient 
proofs to compare the fauna of Muth in Spiti with that of the subrobustus horizon, 
in his normal section of the Shalshal cliff near Rimkin Paiar encamping ground. 

In 1892 our expedition was fortunate enough to discover some very character- 
istic species of ammonites in the upper portion of the lower triassic deposits of the 
Shalshal cliff. This section, which is exposed just opposite the camping ground of 
Rimkin Paiar, a little below the confluence of the Barahoti and Chorhoti rivers, is 
as shown in the figure on the opposite page. 

The palzeozoic group of rocks terminates with the permian Productus shales, 
which are exposed to a height of about 90 feet above the ravine of the Shalsha] 
river. As to their lithological character I need not add anything to Griesbach’s 
excellent descriptions. Their uppermost beds, the only ones which we examined 
in this section, yielded no fossils whatever, but contained many concretions, similar 
to those of the well known Spiti shales. 

The higher Otoceras beds of the lower trias begin with a series of limestones 
and shales, which pass almost gradually into the underlying Productus shales. The 
limestones are grey or black, weathering a rusty brown colour, and form very 
regular banks of 4 to 6 inches in thickness. Theshaly layers, with which they alter- 
nate, are of equal thickness, and of a less decided colour than the ferruginous, 
dark, shining Productus shales and do not contain any concretions. There is, 
however, no distinct boundary to be drawn between the two rock facies, which form — 
one continuous sequence of beds, as has already been pointed out by Griesbach. 

The lowest banks of limestones and shales, immediately above the Productus 
shales, yielded no fossils. In our section, all the enormous number of fossils, the 
discovery of which we owe to Griesbach, is concentrated in one bed, situated from 18 
to 30 inches above the upper boundary of the Productus shales, which consists of a 
dark bluish or black limestone of 6 to 12 inches in thickness. This limestone bank 
is as a rule a true lumachella like layer of cephalopoda, most of.which are splen- 
didly preserved. Broken shells are proportionately rare. In consequence of the 
tough nature of the matrix, the extraction of complete specimens is, however, difficult, 
Among the cephalopoda different species of the genus Ophiceras, Griesh. pre- 


107. ZT. Griesbach,—Reoords, Geol. Survey of India, XIII, 1880, ae 83—113, XIV, 1881, pp. 164, 166. 
Geology of the Central Him4layas, Mem. Geol. Surv, of India, XXIII, 189], especially pp. 67—71, 121, 147, 219-298, 
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Section of the lower and middle trias of the Shalshal cliff Opposite Rimkin Paiar encamping d.— 
1. Productus Shales (permian), : 6. } Muschelkalk {Tenet} Division 
a Main layer of Otoceras Woodwardi, f Main layer of Ceratites Thuitlers 
ie " b Shales with Medlicottia Dalailame, Be ed: Ptychites rugifer, 
Ooeras beds, ¢ Limestones with Ophiceras, a f Crinoid-limestones With fossils of the Aonoidese 
d Shales, oie Horizon (Joannites of, cymbi; ormis.) 
e Shales alternating with limestones, h Halobia bed of the Aonoides horizon. 
3. Subrobustus beds, 
8. Daonella beds. 
4. Horizon of Sibirites Prahlada. 
The faung of this bed 


lowing species :— 
Nautilus brahmanicus, Griesbach, 
Danubites, Sp. ind, 


Oloceras Voodwardi, Griesb, 
es Jisstsellatum, Nov, sp, 
» Cltvet, nov. sp. 
» Draupadi, noy, sp, 
Hungarites, sp. ind, 


te - 
. ° ; ) | 
Medlicottig Dalailama, nov, sp. 

Pralambha, nov, sp. 


Vishnuites, Nov, gen, 
Ophiceras Libeticum, Griesh. 
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Ophiceras Sakuntala, nov. sp. 
»  Gemisgum, Oppel. 
»  giblosum, Griesb. 
» platyspira, Dov. sp. 
»  ptlychodes, nov, sp. 
» ~—s Serpentinum, Nov. sp. 
» Chamunda, nov. sp. 
Meekoceras boreale, nov. sp. 
Ss Hodgsoni, nov. sp. 
Kingites Varbha, nov. Bp. 
Kontnckites Vidarbha, nov. sp. 


In comparison with the enormous number of cephalopoda, the other groups of 
the mollusca remain considerably in the back ground. Lamellibranchiata are, how- 
ever, widely spread throughout this bed, whereas gasteropods and brachiopods are 
extremely rare. 

This bed, forming the main layer of Oloceras Woodicardi, Griesb., and its 
allies, is immediately overlaid by greenish, splintery shales of 6 to 8 inches in thick- 
ness, containing fragments of Otoceras, and besides them the following forms :— 

Medltcottta Dalailamea, nov. sp. 
Proptychites Schetbleri, nov. sp. 
Prosphingites Kama, nov, sp. 

For 3 feet above the main layer of Ofoceras Woodwardi, these thin. bedded, 
splintery shales aré succeeded by limestones, which yielded only a few frag- 
ments of Ophiceras, too badly preserved for any specific determination. 
Above these limestones occur splintery, thin bedded shales with limestone part- 
ings, and without any trace of fossils, of 73 to 9 feet in thickness. Higher 
up, the shale formation passes gradually into a series of limestones alternating 
with shales. The lowest beds, up toa height of 18 feet above the main layer of 
Otoceras woodwardi, have yielded Ophiceras Dharma and Danubites sp, ind. 
ex aff. D. planidorsato, besides many fragments of ammonites, which did not 
permit specific determinations but most probably belong to the genera Uphiceras 
and Meekoceras. 

In the upper beds, of about 30 feet in thickness, the limestones become gradually 
less dark, and often show yellow coloured patches on their weathered surfaces. Their 
lithological character gradually approaches that of the Muschelkalk beds with 
Sibirites Prahlada, Diener. These beds are rather rich in fossils, most of which, 


however, are in a bad state of preservation. Among the better preserved specimens 
the following ones may be mentioned :— 


Orthoceras, sp. ind. 

Nautilus sp. ind, ex. aff. N. Palbladii, v. Mojs. 
Ceratites subrobustus, v. Mojs, 

Danubites Purusha, nov. sp. 

Plemingites Rokilla, nov. sp. 


This fauna is entirely different from the fauna of the main layer of Otoceras, 
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W oodwardi. The most remarkable Species amongst them is Ceratites subrobustus 
represented in my collection by a very fine specimen (figured PI, XVI). As to 
its identity with the characteristic Species of the Siberian Olenek beds, des. 
cribed and figured by E. y. Mojsisovics, there can be no doubt, as this identity 
has been acknowledged by the author of the Species himself, | Consequently pro- 
pose the name “ subrobustus beds”? for the Upper division of the lower triassic rock- 
Series in the Shalsha] Cliff, whereas the name “ Otoceras beds” must be kept for 
the lower beds, Containing the fauna of the main layer of Otocergs WV vodwardj. 

The subrobustus beds are overlaid by the thin bedded earthy limestones With 
Sibirites Prahlada, which, in accordance with Griesbach, I described as lower Mus- 
chelkalk in my Memoir on the Cephalopoda of the Himdlayan Muschelkalk. 

That Griesbach was perfectly correct in uniting this horizon with the Muschel. 
kalk, and in Separating it from the lower trias, is proved by the results of a 
careful examination of the brachiopods, collected by Griesbach and by myself, 
together with Sibirites Prahlada. 'Vhe following forms occur among them, as Dr. A, 
Bittner, to whom the description of the brachiopods and bivalves of the Himalayan 
trias has been entrusted, informs me -_ 


Rhynchonella Griesbachi, noy. sp. 
Sptriferina Strachey?, Salter. 

4 all, Strachey?, 
Spirigera, nov. sp. 
fetzia, noy, sp. 


var. by Griesbach ; it has, however, nothing todo with Munster’s Species from St. 
Cassian, but is rather allied to Lh, trinod osi, Bittn, from the Alpine Muschelkalk. 
The Spirigera is a very indifferent form, The Letzia recalls Uneinella, Waagen, 
by its rudimental area, but no similar form has as yet been described from the Alpine 
trias. Spiriferina Stracheyi, however, is very closely allied to Sp. fragilis trom 
the Muschelkalk of Recoaro. Thus the aflinities of this fauna point decidedly to 
Muschelkalk, 

A comparison of this section with Grieshach’s famous section of the Shalsha] 
cliff, taken about 3 miles 8.E. of Rimkin Paiar encamping ground near the 
confluence of the Chorhoti and Shalsha] rivers, clearly shows the remarkable eon- 
formity of the stratigraphical sequence. 

In Griesbach’s section’, bed 2, the main layer of Ofoceras woodwardi, is situated 
immediately above the permian Productus shales, It corresponds to a bank of hard, 
dark grey limestone of five inches in thickness, and contains an extraordinary 
number of fossils, amongst them the following cephalopoda :— 


Nautilus brahmanicus, Griesh, 
Otoceras Wcodwardi, Griesb. 
Jissisellatum, nov. Sp. 
Clivet, nov. Sp. 
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* Geology of the Central Himilayas, Mem, Geol. Survey of India. XXIII, pp. 145—147. 
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Otoceras undatum, Griesb. 
»  Draupadt, nov. sp. 
Ophiceras tibeticum, Griesb, 


” medium, Griesb. 

‘9 Sakuntala, nov. sp. 
” demissum, Oppel. 

” gibbosum, Griesb. 

” platysptra, NOV. Sp. 


Danubdites himalayanus, Griesb. 


Ophiceras sakuntala still occurs in beds 4 and 6, and Ofoceras ap. ind. in bed 9,. 

” fect 6 inches above the main layer of Otoceras W oodwardi. In Griesbach’s 
collection I met with fragments of Ophiceras, specifically indeterminable, from 
bed 29, situated 14 feet above the main layer of Otoceras, The beds which overlie 
this series are perfectly unfossiliferous, but from bed 70, situated 28 feet above the 
Otoceras layer (B ; Griesbach), specimens of Ophtceras tibeticum, Gries., are known, 
as was stated by Griesbach himself, and as I am able to testify, having examined 
his collections. : 

in bed 80, 32 feet above the main layer of Otoceras Woodwardi, Griesbach 

discovered the fragment of an ammonite, which he compared with Ceratites Wetsont 
Oppel, but which is most probably identical with Meekoceras fulguratum, Waagen, 
from the upper Ceratite limestone of the Salt Range. A second specimen of an 
ammonite was collected by Griesbach in bed 89, situated 3 feet above the former ; 
this specimen, which he identified with Meekoceras planulatum, de Kon., belongs to 
the genus Lecanites. These two fossils are the only ones in Griesbach’s collection 
from the Shalshal cliff, which point to the upper horizon of the Himalayan lower 
trias, é.e. to the subrobustus beds. 

The entire thickness of the lower trias is 59 feet in Griesbach’s section. 
As bed 70 still contains a characteristic species of the Otoceras stage, the boundary 
between the Otoceras and the subrobustus beds must be drawn somewhere be- 
tween beds 70 and 80, amidst the unfossiliferous shales and limestones. Bed 80 with 
Meekoceras cf. fulgurato, Waagen, forms undoubtedly part of the latter stage, the 
thickness of which may consequently be estimated as about 24 feet. 

A second classic locality of the Himdlayan lower trias in Painkhénda is the 
Kiunglung encamping ground at the foot of the Niti Pass, Itwas visited by 
Griesbach in 1879 and again in 1883, and by our expedition in 1892. I need not give 
a detailed description of the stratigraphical structure, as this was most carefully 
worked out by Griesbach in his memoir (p. 116—122), but will confine myself 
to pointing out the paleentological evidences for the existence of two separate 
cephalopod bearing horizons in the lower trias. | 

The thickness of the Productus shales near Kiunglung E.G. is about 48 feet 
only. They rest on an eroded surface of the carboniferous white quartzite, and are 
intimately connected with the next following Otoceras beds. Most of the fossils col- 
lected by Griesbach in the Productus shales come from this locality. Amongst them 


* E.G. stands for encamping ground in this memoir. 














Productus canerint, Vern., Produetys Cancriniformis, Tschern, ‘ 

Dav., ete. The Otoceras beds Consist of @ Sequence of dark rus 

stones, alternating with dark crumbling Shales, which Pass quite gradually into the 

micaceous Productus shales below, and into the lighter coloured limestones and shales ) 

of the subrobustus beds above. The main layer of Otoceras is s 

to the upper boundary of the Productus shales, but the leading forms of the genus i | 
: 





Ophiceras are met With also in the higher beds, up to a height of 9 feat above the 


Species of Cephalopoda are Tepresented :— 


Nautilus brakmaniens, Griesb, 
Proptychites Markhami, noy. sp, 
5 8D. ind, 
Otoceras Woodwardi, Griesb, 
»  Parbati, noy, sp. 
Prionolobus (?), sp: ind, 
Ophiceras tebeticum, Griesh, 
» medium, Griesh, 
» Sakuntala, noy. sp. 
» de missuna, Oppel. 
» —- serpentinum, noy, sp. 
» —_ platyspira, nov. Sp. 
5 Chamunda, nov. sp. 
Prosphingites Nata, nov. sp. 
Fr Kama, nov, sp. 


In the Otoceras beds of Kiunglung, Otoceras itself js remarkably rare, Here 
Ophiceras predominates much more than in the Corresponding beds of the Shalshal] 
cliff. But even the forms belonging to this Senus are not equally distributed at the 
two localities ; Ophiceras serpentinum, the most frequent form in the Otoceras beds 
of Kiunglung, is extremely rare in the Shalshal cliff, whereas but very few speci- 
mens of OQ, Sakuntala, the leading species of the Otoceras beds of the Shalshal cliff 
have been collected at Kiunglung, 

The subrobustus beds are represented by shaly yellowish grey limestones and 
dolomites ; fossils abound in them, but are almost all crushed and much deformed. 
Among the better Preserved specimens whieh I collected myself, many fraements 
of the body chambers of two ammonites oceur, which will most probably be found 
to belong to the senus Leming ites, Waagen. Besides them I have to mention :— 

Pleuronautilus sp, ind, 


Danubites cf. nivalis, nov, sp. 
L’roptychites aff. obliqueplicato, Waag, 
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Shalshal cliff, and in both of them the same sequence of beds is expused. In the 
southern spurs of the ridge, west of the Bambanag peak, this sequence begins with 
the white quartzite of the carboniferous system rising as a sheer precipice above 
‘the glen of the Girthi river. Between the white quartzite and the precipitous 
escarpment of the Muschelkalk, the Productus shales and the lower trias are ex- 
posed, with a thickness of 150 feet. We did not succeed in tracing out the main layer 
of Otoceras Woodwardi at this place, as a good deal of the section is obscured by 
masses of debris, derived from the perpendicular walls of the Muschelkalk escarp- 
ment. Of the Otoceras beds nothing but the unfossiliferous shales and limestones 
near the lower boundary of the subrobustus beds is visible. The subrobustus 
beds, however, are perfectly well accessible. They consist of grey limestone beds 
of 4 to 8 inches in thickness, alternating with black shales. Both in the shales and 
in the limestone, fossils were found, among them :— 


Danubites of. Purusha, nov. sp. 
Memingites cf. Rohilia, nov. sp. 
Lecanites sp. snd. 


The richest fauna of the subrobustus horizon hitherto known, was discovered 
by C. L. Griesbach in 1883, 8. E, of the village of Muth in Spiti Memoirs p. 219. 
This fauna, which has been compared with the Ceratite formation of the Salt 
Range by E. v. Mojsisovics,’ is certainly younger than that of the Otoceras stage, 
which is also developed at this locality. 

Griesbach, although giving only a rather cursory description of the strati- 
graphical position of these beds, particularly remarks, that the ceratites were picked 
up in the lower triassic series in higher beds than Ofoceras and other fossils 
characterising the Otoceras stage. In his collection the fauna of these higher beds 
can easily be separated from that of the lower ones, as the number of beds is 
marked on most of the labels accompanying the different fossils, and moreover 
the matrix is different from that in which the ammonites of the Otoceras stage are - 
embedded. 

The subrobustus fauna of Muth comprises the following species of cephalo- 
poda :— 

Ceratites Maudhata, nov. sp. 
Danubites Purusha, nov. sp. 


‘ nivalts, nov. sp. 
3 Kapila, nov. sp. 
33 cf. trapezotdulis, Waagen. 


Hedenstramia Mojstsovicsi, Diener. 
si sp, snd. aff. Mojsisovicsi. 
Aspidites superbus, Waagen var. 
Plemingtles salya, nov. sp. 
re Roktlla, nov. sp. 
» sp. ind. ex aff. F. trilobato, Waag, 
Meekoceras (Koninckstes) Yudishthira, nov. 8p. 
" Sitzungsber. kais, Akad. d. Wiss. Wien, CI, 1892, p. 876. 
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Three Species— Danuhites nivalis, D, Purusha, Flemingites Lohilla—are identi- 
cal with forms also present in the subrobustus beds of Painkhanda. 
in which the Cephalopoda are imbedded is also very similar at both localities, consist. 


ing of grey, limestone flags, Weathering yellow, somewhat concretionary, and remind- 


ing one of the German Wellenkalk, 
Like the Muschelkalk, the subrobustus beds Seem {; 
throughout the Mesozoic belt of the Himélayas, 


in Painkhanda throughout the Permian and triassic periods. The base of the 
sequence is everywhere seen to be dark Productus shales With their permian 
brachiopod fauna, which gradually passes into the lowest triassic beds. Characteris- 
tic fossils of the Otoceras stage are quoted by him from different localities, and my 
eXamination of his collections fully confirms his statement, 

S.E. of Muth in Spiti, below the subrobustus horizon, the Otoceras beds are 
Tepresented by dark, arenaceous limestones, with a highly interesting fauna, among 
which the following ammonites occur :— 


T Ophiceras Sakuntala, Nov. sp, 
Nannites dtndostanus, noy. sp. 
fs Herberti, nov, sp. 
Plemingttes Guyerdeti, nov, sp. 
Danubites Sp. tnd, aff. rtgido, Dien, 


A typical fauna of the Otoceras stage is contained in Griesbach’s collections 
from Khar in Spiti, namely :— 

Otoceras sp. ind, 

F Onhiceras tibeticum, Griesb, 

Tt 9 Serpentinum, nov, sp. 

t 93 Chamunda, nov. Sp. 
Danubites Sp. ind. 

tT Noutilus brahmanicus, Griesb, 

5 sp. ind. 

Fossils of a lower triassic age are also tepresented in Griesbach’s collections 
from a third locality in Spiti, Kuling in the valley of the Pin river. In this case 
it seems, however, More difficult to indicate the horizon of every species with cer. 
tainty, as the labels attached to them only refer to the lower trias in general, with- 
out any hint as to the Position of the beds, in which the fossils have been collected. 


1 These are the sare forms, which k. v. Mojsisovics mentions in his preliminary note (Sitzungsber, Akad 
CI, 18y2, p. 377) as “ very eyolute Ceratitide with many volutions, which probably belong to Dinarites, but show 
also a remarkable Similarity to Tirolites,” 

t These species are also present in the Otoceras beds of Painkhanda. 
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The following cephalopoda are attributable with certainty to the Otoceras- 
stage :-— 
| t Otoceras Clsvet, nov. sp. 
t Proptychites Markkami, nov. sp. 
+ Ophiceras tebeticum, Griesb, 
t * % Chamunda, nov. sp. 
Meekoceras sp. tnd. ate 
‘ sp. ind. ex aff. plecatils, Waagen. 
as (Kingiles) Varaka, nov. sp. 
Danubites planidorsatus, nov. sp. 
T° sp. ind. ex aff. plantdorsato. 

With equal certainty Danubites Purusha may be considered as coming out of 
the subrobustus beds, being distinguished from the rest of the fossils by the lighter 
colour of its matrix. There remains however one species, Danubites ellipticus, 
nov. sp., of which the horizon is doubtful. 

_ Another fauna of the Otoceras stage was discovered by Griesbach on the east- 
ern slopes of the Lissar valley in Johar, most of the fossils having been found in 
section 4 of Pl. VII. in Griesbach’s Memoir on the Geology of the Central Himé4- 
layas. This fauna is especially remarkable owing to the predominance of the 
genus Danubites, compared with the rest of the cephalopoda. It comprises 
the following species :-— 


Danubites lissarensés, nov. sp. 
a planidorsatus, nov. sp. 
re rigtdus, Nov. sp. 
»9 . Sttala, nov. sp. 
t Ophiceras Dharma, nov. sp. 
t Meekoceras boreale, nov. sp. 
35 (Koninckites) Vidarbha, nov, sp. 


In the upper Lissar valley the subrobustus horizon is also represented b y 
light coloured grey limestones with Danubites Purusha. 

Leaving the discussion of the stratigraphical features of the Himdlayan lower 
trias, as compared with the development of the lower trias in other regions, to 
the last chapter of this Memoir, I shall now proceed to the specific description of 
the Cephalopoda. 

All the fossils described and figured hereafter have been collected either by 
Griesbach or by myself, with the exception of Ophiceras demissum, Oppel. I 
am indebted to Geheimrath K. A. v, Zittel, Director of the Paleeontological 
Museum of Munich, for the comparison of Oppel’s type specimens from the Schlagint- 
weit collection with my own material. This is also the place to express my hearti- 
est thanks to Professor William Waagen and Director C. L. Griesbach of the 
Geological Survey of India, who enabled me to make use of the proof sheets of 
Waagen’s Memoir on the fossils from the Ceratite formation of the Salt Range, and 
of his type specimens, which the latter most liberally allowed me to compare with 
my Himalayan collections. 


In the following descriptions I shall have to refer repeatedly to Dr. Waagen’s 
and Grierbach’s valuable works, 
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Order : NAUTILEA. 
Family > NAUTILIDE. 


Subfamily > NAUTILIN A, 


Genus : NAUTILUS, Breynius, 


1. NAUTILUS BRAHMANICUs, Griesbach, Pl. I, fig. 1 a, b, 2 a, b, 3. var. HEXAGONA- 
Lis, Dien. Pj, XX, fig. 2, a, b. 


1880. Nautilus qvadrangulvs, Beyr, var. brahmanicus, Griesbach,'Palzontological Notes on the lower Trias 
of the Himélayas ; Records Geoi. Sary. of India, XI1I,104, PL L fig. 1.3, : 


Dimensions. 
PLI,, fig, 1. Pl. I., fig. 2. 
Diameter of the shell ; ‘i ‘ ‘ ‘ ‘ « 65 mm. 73 mm, 
i umbilicus A ‘ . ; - 18, 20 , 
Height of the last Volution from the umbilical suture . 31 ,, 34 ,,. 
es » o Preceding whorl 27 4 30 ,, 
Thickness of the last volution ; ‘ ‘ . - 30, 39 ,, 


No perforation, 


from the trinodosus horizon of the Alpine Muschelkalk. The two species, however, 
belong to two very different groups, in spite of the similarity in their general 
shape. JN. quadrangulus Tanges among the forms which are distinguished by an 
internal position of the siphuncle, whereas the Himélayan species, in which the 
siphuncle is situated close to the siphonal part of the shell must be placed in the 
section of Nautilug Barrandei, vy. Hauer,? 

In younger stages of growth the volutions Overlap each other toa little legs 
than one half of their height, but in later stages they begin to leave the normal 
spiral, so much so, that in the largest of my specimens (P}, I, fig. 2) only one third 
of the penultimate whorl is covered by the last volution, 

The transverse section of the whorls is almost trapezoidal, its greatest thickness 
coinciding with the rounded umbilical edge. The siphonal side ig slightly convex in 
young specimens. It becomes almost flat in more advanced stages and is often 
provided with a slight depression along its median line, The flat sides are bordered 
by rounded edges, whilst the rounded umbilical margins are equally well marked, 
A comparatively high, perpendicular umbilical wall Separates the umbilical margin 
from the umbilical suture. The umbilicus Is Very deep but, as far as I can Judge 
from my specimens, not perforated. I am, however, bound to say, that in none of 
my specimens have I heen able to trace out the embryonic cell, as the innermost 


" E. Beyrich,—Ueber einige Cephalopoden aus dem Moschelkalk der Alpen und Uber Verwandte Arten, enh 
Konigl. Akad d. Wissonsch, zu Berlin, 1866, Pl. III, fig. 6, p- 137. E.v. Mojsisovies, Die Cephalopoden der Medi- 
terranen Triasproving, Abbandl. k. k. geol. Reichs. Anstalt, Wien, X, 1882, p. 284, Pl. LXXXIII, fig. 3, 4.. eas 

1F. v, Hauer,—Cephalopoden von Aussee, Haidinger’s Naturwisa. Abhandign., Wien, I, 1877, p. 264, Pl, > 


fg. 15~18 ; Nene Cephalopoden von Hallstatt und Aussee, idid. ITI, 1849, p. 2, Pl. I, fig. 4 (non fig. 5). ; 
Cc 
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part of the umbilicus is always closed by the tough matrix, in a manner which 
renders its preparation impossible. | 

The thickness of the transverse section varies considerably in different speci- 
mens. In young individuals the volutions are always remarkably broader than 
high, but this proportion often changes in more advanced stages of growth. In most 
of my specimens I observed a very marked tendency to an increase of the thickness 
of their volutions near the beginning of the body chamber. In thespecimen figured 
in Pl. I, fig. 2, the volution becomes almost trumpet shaped near its anterior 
termination, the thickness of its transverse section augmenting in proportion to its 
height. In another specimen the proportion of these two dimensions is as 37: 31 
near the anterior termination of the last volution, one third of the latter forming 
part of the body chamber. But even in the most compressed specimen (Griesbach’s 
type specimen, Pl. I, fig. 1) near the end of the body chamber, this tendency to 
increase the thickness of the volution is faintly indicated. 

An essential difference between WN. brahmanicus and N. quadrangulus is 
certainly not constituted by a more compressed shape of the latter, as has been sug- 
gested by Griesbach. The measurements of a specimen of the Alpine species by 
K. v. Mojsisovics give the proportion of height and thickness of the transverse 
section as 24 to 26 mm. to a diameter of 54mm. These numbers correspond exactly 
with my measurements of the Himdlayan specimens. 

In some of my specimens the body chamber is partly preserved. It amounts to 
one half of the last volution in Griesbach’s type specimen, no trace of the peristome 
being yet indicated, whereas the entire body chamber does not surpass one half of the 
last volution in N. quadrangulus. 


The surface of the cast is perfectly smooth. The shell is covered with very 
numerous, delicate striations, which agree in their direction with the sutures, though 
they are more strongly curved. They run in a falciform line from the umbi- 
lical suture towards the upper part of the sides, where they describe a strongly 
forward bent curve, which on the siphonal side is followed by a much stronger curve 
with its convexity turned backwards. This last curve corresponds to the siphonal 
lobe, but is considerably sharper. 

These lines of growth, which form the more 
sculpture, are intersected by longitudinal striatio 
and numerous than the radial ones, 
can they be looked upon as a sort of 
the body chamber as well as. in the 


prominent part of the superficial 
ns. The latter are more delicate 
They are continuous and not interrupted. Nor 
wrinkly-layer (Runzelschicht), as they occur on 
| chambered parts of the last volution. They 
seem to be restricted to the siphonal part of the shell, as I have never been 


able to observe them in fragments of the shell adhering to the lateral parts. Fig. 
2b in Pi. I gives a reproduction of this sculpture from remains of the shell adhering 
to the siphonal part of the specimen, fig, 2 a, near the anterior termination of the 
body chamber. 


The irregular depressions on the surface of the body chamber in Griesbach’s 
type specimen are certainly accidental, as they are only visible on one side of the 
whorl and have not been observed in any other of my specimens. 
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Siphunele.—Rather close to the siphona] part, especially in young specimens, 
Whereas in latter stages of crowth it approaches the centre. In the specimen 
figured in fig. 3 of PI. I, the siphuncle is situated exactly between the Second 
and last third of the height in the last Volution, near the beginning of the body 
chamber, whereas in the preceding volution its Position is only at one sixth of the 
height of this volution below the siphona] part. In the last Volution it is therefore 
nearer the centre than the siphonal part, whereas the reverse is the case in the 
penultimate volution, 

Sutures.—Almost identical with those of V. quadrangulus, but the septa are 
less distant from each other. The flat latera] lobe is rather deeper than the siphonal] 
lobe. In one of my specimens the presence of a pointed antisiphonal lobe, which 
has been mentioned by Griesbach, is clearly shown, 

Nautilus brahmanicus var. hexagonalis.—A smaller Specimen, differing from the 
rest by the indication of a hexagonal outline, was figured by Griesbach (loc. cit, PI, I, 
fig. 2), who considered it to be probably only a younger individual of his Species, 
The only difference from the type specimens of N. brahmanicus consists in the 
almost hexagonal shape of the transverse Section. Not only is the flat siphonal part 
bordered by well defined, though Tounded, marginal edges, but a second edge is 
formed by the meeting of the lower and upper parts of the sides under a very 
obtuse angle, It is, however, only in the body chamber, that this obtuse edge is 
well marked, whereas the chambered part of the last volution is perfectly similar 
to the type specimens of N. brahmanicus. 

I am inclined to consider this specimen to be a variety of the present species, 
till further researches prove the hexagonal outline of the body chamber to be a 
constant character. For the moment there seems to me no sufficient reason to 
separate it from N. brahmanicus. 

Locality and Geological position.— Numbep Of specimens eLamined.— Otoceras 
beds. Shalsha] cliff near Rimkin Paiar E.G., 1, Coll. Griesbach 3 2, Coll. Diener ; 
Kiunglung E.G., S.W. of Niti Pass, 8, Coll. Griesbach ; 2, Coll. Diener ; Khar, Spiti, 
1, Coll. Griesbach. 

The specimen of N. brahminicus var. hexagonalis, was collected by Griesbach 
in the Otoceras beds of Kiunglung. 

Hemarks.—There is a great resemblance in the general shape of the shel] to 
Nautilus quadrangulus, Beyrich. A sufficiently distinct character is indicated 
by the high, perpendicular umbilical wall in the Indian species, whereas it is rather 
low and oblique in the Alpine form and by the slight Coneavity of the siphonal 
area in N, brahmanicus. 

A most striking similarity exists between our species and a Siberian one, which 
I have described from the triassic deposits of the Island Russkij near Vladivostok} 
in the Amur Province. This form agrees so perfectly with our Species, that I should 
not hesitate for a moment to unite them, were it not for the different position of the 
siphuncle, which is situated below tke centre of the whor! in the Siberian species, 


* Mémoires du Comite géologique de la Russie. XIV, No 3, In the press, 
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Pleuronautilus subaratus, Keyserling,' to which WN. brahmanicus was compared 
by Griesbach, is very different from the latter species, in spite of the subangular 
section of its whorls during early stages of growth, as its inner volutions are provided 
with the sculpture of a true Pleuronautilus, straight, radial ribs, intersected by 
striations. 

Among the carboniferous and triassic species of the group of Nautilus Bar- 
randei, distinguished by the external position of their siphuncle, there is not one 
species closely allied to our Himdlayan form, but it may, I think, be compared to 
one of the Salt Range forms from the Ceratite formation belonging to the section 
of NV. Barrandet, 


2, NAUTILUS SP. IND, EX AFF. N. PatLapil, v. Mojs. Pl. XXIII, fig. 7. 


Dimensions. 
Diameter of the shell ; ‘ ‘ ; : ‘ : ‘ ; - 9Lmm 
- » » “mbilicus ‘ ‘ ‘ : $ : ‘ ‘ «-° AG: 5; 
Height of the last volution ‘ ; : 2 ‘ : . ; . 68 , 
Thickness of the last yolution . ‘ : ‘ . 38 


It is much to be regretted that this form is represented in my collection by so 
fragmentary a specimen, which does not justify the introduction of a specific name. 

The fragment, which is entirely chambered, recalls in its general shape 
Nautilus palladsi, v, Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz 
Pl. XOII, fig. 2, p. 285). Its transverse section is considerably higher than 
broad, its greatest thickness coinciding with the rounded umbilical margin. The 
rather rapidly increasing whorls overlap each other apparently to about one half of 
their height. The siphonal part is narrow and flatly rounded. The umbilical 
region is too poorly preserved to say anything of its shape with positive certainty. 
It seems to be surrounded by a proportionately high and steep umbilical wall. 

Siphuncle,—A little above the centre of the volution. I have been able to 
trace it out in one of the septa near the beginning of the last whorl. 

Sutures.—The rounded lateral lobe is less deeply sinuated than in NW. Palladii. 
If a siphonal lobe is present, which cannot be made out with certainty, it must be 
very small and flat. 

Locality and Geological position—Number of specimens examined.—Subro- 


bustus beds. Shalshal cliff, near Rimkin Paiar encamping ground, 1, Coll. 
Diener. : 


Subfamily : GYROCERATINA, 


Genus : PLEURONAUTILUS, v. Mojsisovics. 


PLEURONAUTILUS SP. IND. Pl, XXIII, fig. 6, 


There is only a single very badly preserved specimen of this species in the 
collection, which reaches a diameter of about 75mm. and consists of air chambers 


* A. T. von Middendorf's Sibirische Reiso, IV, I. Theil ‘sisovi i 
Triasfaunen, Mém. de I’acad. imp. des sciences de St. "Pe ge ee 


fig. 1, p. 97. Stersbourg, ser. vii, XXXIII, No. 6, 1886, Pl. XVI 
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only. As its state of Preservation does not allow any exact Measurements, 


I must 
refer the reader to the figure. 


its elliptical outline is a Proper specific character or merely an accidental dis. 
tortion. The transverse Section seems to have been almost Tectangular, The Volu- 
tions overlap each other, but to a Very small extent. The umbilicus js remarkably 
wide, 27mm. to a diameter of 7 5mm. It cannot be decided, whether the siphonal 
part was bordered by clearly marked Marginal edges, An umbilical edge seems to 
be well defined in adolescent Stages of growth at least, whereas in later Stages the 
lateral parts pass gradually into the Steep umbilical] wall. This umbilical wall ig 
perpendicular in the inner Volutions, 

As in Pleuronautilys and in Temnocheilus in Seneral, the siphona] Part is 
without any sculpture. The lateral parts are covered with strong, radial slightly 
curved ribs. There aro faint indications of a series of tubercles near the siphonal 
margin, forming the termination of these Tibs, but I cannot affirm this with any 
approach to certainty. 


Siphuncle.— Not known. 


lateral parts. Neither siphonal nor antisi Phonal lobes have been observed. 

Locality and Geological position—Numbep of specimens ezamined,—Subrobus« 
tus beds. Kiunglung encamping ground, 1, Coll. Diener, 

Remarks.—This Species is not adapted for comparison with other forms of 
Pleuronautilus hitherto described, as it is too fragmentary and hardly shows more 
than some of the essential characters of this genus, which ranges from the permian 
deposits of Julfa and of the Salt Range up to triassic strata of the carnian 


Family: orrHocnR4 TID A, 


Genus : ORTHOCERAS, Breynius, 
ORTHOCERAS sp. yp. Pl, XXIII, fig, 4, 


In order to Prove the presence of this genus in the subrobustus beds of the 
Himilayas, I haye figured the body chamber of an Orthoceras from the Shalshal 
cliff near Rimkin Paiar encamping ground, although otherwise it js not fit for 
detailed description, 


This also applies to the upper triassic beds, in which Orthoceras species are very 
scanty, compared with the frequent occurrence of this genus in the Alpine trias, 
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Order: AMMONEA. 
AMMONEA TRACHYOSTRACA. 


The principles of the classification of the triassic Ammonea proposed by 
different authors up to 1893, have been fully discussed by Waagen in his monograph 
on the Salt Range fossils from the Ceratite formation. Waagen himself considers the 
two large subdivisions of Ammonea, trachyostraca and leiostraca, introduced by 
E. v. Mojsisovics in 1882,' to be the most practical classification. In my descrip- 
tion of the cephalopoda of the Himdélayan Muschelkalk, v. Mojsisovics’ classification 
was likewise made use of. 

This eminent author meanwhile published (1893) the second part of his mono- 
graph on the Cephalopoda of the Hallstatt beds.? In the introduction to this, he 
not only retains his former classification, but gives further characteristics, for 
the more exact definition of the two subdivisions of Ammonea, trachyostraca and 
leiostraca. He particularly refers to the sculpture of the shell as being indeed the 
most prominent, but not the only distinct character of these two groups, which are 
perfectly empirical, and distinguished from each other by very important pecu- 
liarities. 

In the trachyostraca there are never more than the normal number of principal 
lobes (three), but often a smaller number; nor do adventitious sutural elements ever 
occur. The sutures are either ceratitic or brachyphyllic, or in their highest stages of 
development, dolichophyllic, but never leptophyllic (Arcestide), phylloidal, or 
dimeroidal. Another important character of the trachy»straca is constituted by 
the reduced number and size of the auxiliary lobes and saddles, differing considera- 
bly from the large, well individualised principal saddles. 

On account of these characters the overwhelming majority of triassic Ammonites 
may easily be separated into these two subdivisions. As to the Ammonites of the 
Himélayan Muschelkalk for instance, I have not met with one single form, which 
could not be attributed with certainty either to the one or to the other of these sub- 
divisions. 

In the lower trias the case is, however, different. The remarkable difference 
between trachyostraca and leiostraca, which is so conspicuous in geologically 
younger forms of upper triassic or of Muschelkalk age, is but faintly marked in 
some of the geologically older types characterised by a ceratitic development of 
their sutural line. There are several genera belonging to the leiestraca, as 
Xenaspis, Meekoceras, Gyronites, Ophiceras, the sutures of which are perfectly iden- 
tical with those of forms belonging to Ceratites or Danubites. In all of them the 
number of the individualised principal lobes is equal, and the auxiliary series is only 


‘BE. v. Mojsisovics,—Die Cephalopoden der Mediterranen Triasprovin : 
: Zy Abh é . ie 
Anstalt, Wien, X, 18892, p. 2. P andlungen k. k geol, Reichs 


* Abhandlangen, k. k. geol. Reiohs-Anstalt, Wien, VI, Part ii, 1899, pl, 
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represented by an umbilical row of indentations, following. directly after the second 
lateral saddle. 

These forms can only be stouped together according to the sculpture of their 
shells. As this latter 1S Sometimes rather Insignificant, it is more or less & matter of 


of the trachyostraca, is connected with a smooth one by a series of transitional forms, 
as is the case in some species of Danubites, Mojs., and Gyronites, Waag. Within this 
series the two subdivisions must be distinguished in a rather arbitrary manner. 

These transitiona] 5toups actually point to a closer telationship, by which 
the Ceratitide, one of the two large stems of the trachyostraca, Seem to be linked 
to the letostraca, Tt has been Suggested by E. vy, Mojsisovics, that Neekoceras, 
Hyatt (Gyronites, Waagen),! or rather one of its allies may be the presumptive 
ancestor of the Ceratitide. This Suggestion is corroborated by the discovery of 
forms in the lower trias of the Himdlayas and of the Salt Range, which by reason 
of their general Shape and sculpture, and arrangement of their sutures, may be 
attributed with equal right to either Danubites, Ceratites or to Meekoceras. Ty 
the introduction to Danubites I shal] have to refer a few forms attributed by 
Waagen to his genus Gyronites (group of @G. plicosus), which I prefer to look 
upon as belonging to the trachyostraca, in consequence of their distinct circum- 
Plicate sculpture, though I must confess, that a similar close relationship seems 
to exist between them and some other Species, apparently derived from Lecanites, 
Vv. Mojs., which decidedly belongs to the leiostraca. 

Another instance is furnished by the species described and figured by Waagen 
as Meekoceras faleatum, which shows a most striking affinity in its sculpture 
to Danubites himalayanus, Griesbach. Thus, in My opinion, it ought to be sepa- 
rated from Meekoceras, and to be attributed to the Ceratitide, among which 
it may be placed somewhere near Ceratites connectens, Mojs. 

On the other hand, Waagen (loc. cit. p. 84) thinks, that it would be more 
Correct to consider the Siberian Species Ceratites multiplicatus, C. hyperboreus, 
C. fissiplicatus, C. discretus, for which the group of the « Ceratites vbsoleti ” has 
been created by E. yv. Mojsisovics, rather as belonging also to his new genus Gyro- 
nites or else to Griesbach’s genus Ophiceras, than to the Ceratitide. 

All these facts seem to prove that in the lowest triassic deposits of the Salt 
Range and of the Himdlayas, we gradually approach the earliest forms of the 
Ceratitide, which are probably very closely related to Meekoceras, Hyatt. But 
there is no genus of the leiostraca hitherto known, which might be pointed out 
with any certainty as the presumptive ancestor of the Ceratitide. 

* Xenodiscus, y, Mojsisovics, actually corresponds to Meekoceras, Hyatt, but not to Xenodiscus, Waagen, as the 
latter genus is now interpreted by its author. 


* Fossils from the Ceratite Formation, Pl. XXXVI, fig. 4, p. 242. eee 
? Cephalopoden der Mediterranen Triasprovinz, Abhandlgn, k. k. geol. Reichs-Anstalt, X, 1882, Pl, : 


fig. 10, p. 9. n 
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The beautiful researches on the Arctic Cephalopoda by E, v. Mojsisovics' have 
given full evidence of an uninterrupted evolutional series, which connects the 
Dinarites spiniplicati with the Ceratites subrobusté. The gradual passages between 
the two genera make it perfectly evident that Ceratites, characterised by the pre- 
sence of a normal number of principal lobes, developed from a form with one 
single lateral lobe (Dinarites). In the Otoceras beds of the HimAlayas no species 
provided with only a single lateral lobe has as yet been discovered, although 
Danudites, a subgenus of Ceratites with the normal number of two principal lobes, 
is rather frequent. Nor has any ancestor of Meekoceras with a smaller number 
of principal lobes hitherto been met with, the lowest types of this genus (Gyronttes 
nangaensis, Waagen, and Meekoceras aplanatum, White) being distinguished by 
the complete absence of an auxiliary series, though the normal number of 
principal lobes are present. I therefore think, that the roots, from which both 
Meekoceras and the stem of the Ceratitide have sprung, following such entirely 
different lines of evolution, must be searched for in geologically older (probably 
permian) deposits of the Indian triassic province. 

Emile Haug in his remarks on the classification of the permian and _ triassic 
ammonites’ takes another view of the matter. He thinks that the evident affinities 
which exist between Meekoceras and several species of the genus Ceratites, may be 
interpreted in a completely different manner, and he suggests that Meekoceras far 
from being the ancestor of Ceratites, is, on the contrary, derived from the latter genus 
by attenuation of its sculpture, gradual contraction of the umbilicus,-and aug- 
mentation of the number of auxiliary lobes. But one great drawback regarding this 
view consists in the fact, that species of Meekoceras with rather remarkably deve- 
loped sutures, existed already in the Otoceras stage of the Himdlayas (for instance 
M. Hodgsoni), whereas no true Ceratites have as yet been found in these beds, in 
which the Ceratitide altogether are only represented by the subgenus Danubites. 

Haug in his proposed classification of the permian and triassio ammonites, 
although laying stress on the genetic connection of the single genera, considers 
the arrangement of the sutures to be the only characters of importance for their 
distinction. This view I am decidedly disinclined to follow. In accordance with 
E. v. Mojsisovics and Waagen, I think that, in order to arrive at a natural classifi- 
cation, use Will have to be made of the totality of essential characters, viz., general 
a sculpture, length of body chamber, sutures, but not of one single character 
only. 

The two large subdivisions in Haug’s classification of the permian and triassic 
ammonites, based, as he pretends, on truly phylogenetic characters, coincide in 
general with the Ammonea trachyostraca and A. leiostraca, established by E. v. 
Mojsisovics. They are called, however, the “ Glyphisceratide” and “ Prolecani- 
tide ”, as Haug tries to follow their evolutional series from the triassic to the permian 
faunz. Considering the grave doubts as to the real evolutional connection of the 


+ E. v. Mojsisovies,—Arktische Triasfaunen, p- 19. 


?. BE. Hang,—Les ammonites du Permien et du Trias, Remar nes sur | lassi i ; 
ser. iii, XXII, 1894, pn. 285-419, » ques sur leur classification. Bull. Soe. Géol. de France 
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transitional faunze between permian and triassic times,—neither the fauna of the 
lower Himdlayan trias nor the Cephalopoda of the Salt Range Ceratite beds had 
been described at the time of Haug’s publication—I cannot see proof of his sup- 
posed evolutional relations, sufficient to change the terms Ammonea trachyostraca 
and A. le‘ostraca in favour of new names, which in their turn ought to be changed, 
whenever the evolutional series shall have been traced from Glyphisceras and Pro- 
lecanites to their ancestors. . 


Family : CERATITIDA, v. Mojsisovics. 
Subfamily : DINARITINA, Mojs. 


The family of the Ceratitide is exclusively represented in the Himilayan 
Muschelkalk by genera derived from Dinarites, Mojs., whereas forms belonging 
to the subfamily of the Tirolitine do not appear in geologically older beds than 
the Aonoides stage, in which a few species of Trachyceras, Laube, have been col- 
lected by General Sir Richard Strachey and were described by Salter, and were 
recently found by our own expedition in 1892. The appearance of Trachyceras in 
strata of upper triassic age must be explained by immigration of this genus from 
the Alpine region, as in geologically lower horizons of the Indian triassic province 
none of the ancestors of Trachyceras have ever been met with. As in the Arctic. 
Pacific region, Tirolites, v. Mojs., and all the forms allied to this genus are 
completely absent in the lower trias of the Salt Range, as well as of the Himé- 
layas.' Of the two subfamilies Dinaritine and Tirolitine, distinguished by E. v. 
Mojsisovies among the Ceratitideg, only the first is represented in the lower trias 
of the Himalayas by the genus Ceratites and its subgenus Danubites. 


It is rather strange that no representative of the genus Dinarites, Mojs., 
bas as yet been found in the Himalayan Trias. This genus, characterised by the 
presence of one single lateral lobe and by the development of an umbilical sculpture, 
plays a very important roll in the Olenek beds of eastern Siberia. It is also known 
from the lower trias of the Ussuri district (Island Russkij), and the Salt Range, 
but it seems to be absent in the Himalayan deposits of the same age. In the latter, 
no species, with a smaller number of principal lobes than the normal, has hitherto 
been met with. E. v. Mojsisovics’ supposed, it is true, that a form from the sub- 
robustus beds belongs to Dinarites, but this supposition has not been confirmed by 


‘my closer examination, as the form in question is certainly provided with two true 


lateral lobes, and must be attributed to the subgenus Danubites. It will later on 
be described as Danubites nivalis. 


*T do not think that many paleontologists will agree with Waagen in determining the rather poorly preserved 
fragment, figured Pl. XXIV, fig. 5, as Balatonites. Waagen himself rightly considers this determination as 
doubtful. 


* Sitrgaber, kais. Akad. d. Wiss., Wien, CI, 1892, p. 377. 9 
D 
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Genus: CERATITES, de Haan. 


True representatives of the genus Ceratites de Haan—as its diagnosis has been 
established by E. v. Mojsisovics—do not make their appearance below the upper 
horizon of the Himélayan lower trias, véz., in the subrobustus beds. Its place is 
taken in the Otoceras stage by the subgenus Danubites. 

There are altogether only two species belonging to our genus. One of them must 
be included in the circumplicatus group, whilst the other is identical with Ceratites 
subrobustus, v. Mojsisovics, from the Olenek beds of Siberia. 


a. CERATITES SUBROBUSTI. 


1. CeRaTires suBROBUSTUS, E. v. Mojsisovics. Pl. XVL., a, b, Pl. XIX, fig, 2. 


1845. Ceratites Middendorfi, Graf Keyserling : Beschreibung eniger von Dr. A. Th. von. Middendorff 
mitgebrachten Ceratiten des arktischen Siberiens. Bull. phys-math, de |’ Acad. des sciences de St. 
Pétersbourg, V, No. 11,_ Pl. Il, fig. 4 

1886. Ceratites eubrobustus E.v. Mojeisovics: Arktische Triasfaunen. Mem. Acad. imp. des sciences de St. 
Pétersbourg, ser. vii, XX XIII, No. 6, p. 44, Pl. IV, fig. 2, Pl. V, Pl. VI, fig. 1. 


Dimensions. E 
Diameter of the shell . ; : : ; : ‘ . ‘ ‘ 178) mm. 
i » 9, umbilicus . Bo. a . 3 ‘ ‘ ‘ ‘ 62 =«CS 
: . from the umbilical suture . ‘ 81 
£ th lut : 7 " 
Height of the last volution 5. cs peaeediag whce?< " 69 
Thickness of the last volution ‘ ; é : app. 90 


The presence of this most characteristic Siberian form in the Himalayan lower 
trias is one of the most interesting results of the paleontological examination of the 
rich material collected during the trip of 1892. The identity of the present 
specimen with the Arctic species has been confirmed by Oberbergrath Dr. E. v. 
M ojsisovics. 

This specimen is among the largest of the genus Ceratites, although it does not 
equal the size of Ceratites Middendorffi, Keyserling. Some specimens of the latter 

species with a diameter exceeding 150 mm. are still entirely chambered, whereas in our 
specimen, the body chamber is almost entirely preserved, the chambered part of the 
shell reaching only a diameter of 120 mm, It is certainly a full grown specimen, as 
may he seen from the difference between the sculpture of the body chamber and of 
the chambered volutions. This difference is equally well marked in the full grown 
specimen, figured by E. v. Mojsisovics in Pl. IV, fig. 2. 

Among the Siberian specimens of C. subrobustus figured by E.v. Mojsisovics, it. 
agrees best with one figured on Pl. VI, fig. 1, although on a considerably larger 
scale. The volutions are thicker than high, even in the body chamber. They in- 
crease rather rapidly, encircling a deep umbilicus, the inner portion of which, how- 
ever, is not preserved in a satisfactory manner. The whorls overlap each other to 
about one half of their height, Their involution takes place exactly outside the strong 
umbilical tubercles, which near the end of the penultimate whorl are still situated 
almost half way between the umbilical suture and the siphonal margin. As the 
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or rather as I have not been able to chise] N 
rix, the polygonal spire inside the umbilicus, 


Obustus sroup, cannot be | 
observed. 


The transverse section of the inflated whorls is somewhat square, 
angles. The siphonal part is broad and 
Tounded side by a very obtuse marginal 
volutions coincides with the middle portion 
in a gradually Increasing curve towards the 
umbilical wal] being almost perpendicular. As in the Siberian specimen, figured 
Pl. V, no umbilical] edge, nor any lateral] aplanation, appears in the body chamber, P| 
Whereas in the specimen, figured PI. IV, fig. 2, an umbilical margin and an apla- | 
nation of the sides are well marked near the beginning of the body chamber, 
Thus the Himdélayan specimen combines peculiarities of the two Olenekforms, 
with body chambers, figured by E. v. Mojsisovics, as the sculpture, but not the | ti 
l chamber. 
: 


with rounded 
flat and is Separated from the flatly 


edge. The greatest thickness of the | | 
of the lateral] parts. The latter slope | 
umbilical] suture, the last portion of the | 


half of the last volution, no trace of 
nnot have been far off from its ante- 


» figured by E. y. Mojsisovics in P}. VI, fig. 1, 

€, protracted umbilica] tuber- 

the lateral parts near the 

» but approach gradually the lower portion of the 
ilical tubercles start bifur- 


a circular shape, not pro- 
tracted or elongated as the umbilical tubercles. The ribs continue, although in con- 


, 
siderably reduced strength, across the siphonal area, most of them becoming as it 
seems dichotomous. The Presence of two siphonal ribs joining the marginal thorns 
is, however, not So clearly marked as in Stbirites, They may almost equally well 
be considered as One single rib, the middle portion of which is but slightly hollow. 
It must be noticed especially, that the ribs which cross the siphonal area are very 
delicate, and that they die out completely on the body chamber. The direction 


; curved, their convexity 


pture are rather different, Tho 
Tibs rising in the umbilical tubercles gradually die out, and the umbilical tubercles 


» becoming more elongated. A short distance from the anterior 


consists only of a very flat, protracted 
elevation which passes across the lateral parts in a radial direction. 


arranged symmetrically to the median plane of the 
shell cannot be ascertained, as it is only sufficiently well preserved on one side, but 


it is most probable, as the marginal thorns actually correspond on the two borders of 
the siphonal area, 
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Suturee.--The sutural line is nearly identical with that of the specimen figured 
by E. v. Mojsisovics in Pl. IV, fig. 2c, with the exception, that no trace of the 
formation of an auxiliary saddle outside the umbilical suture is observable in the 
Himdélayan specimen. : 

The siphonal lobe is very deep, and stands considerably lower than the principal 
lateral lobe. It is divided by a rather high siphonal prominence. There are five 
dentations at the base of each wing of the siphonal lobe and six at the base of the 
principal lateral lobe. The points are very strongly developed, especially the basal 
ones, The upper portion of the high, rounded saddles is entire, the incisions being 
restricted to the lowest parts of their marginal walls. There is but one bipartite, 
auxiliary lobe outside the umbilical suture. This is the ordinary number of auxili- 
ary lobes in Ceratites Middendorffi, Keyserl., and in most of the representatives of 
the subrobusti. | 

The siphonal saddle corresponds in its position to the marginal thorns, each of 
them being encircled by the rounded top of the saddle. The principal lateral saddle 
coincides with the umbilical tubercles ; the second lateral lobe is situat ed inside the 
umbilical margin. 

No trace of the shell is preserved. 

Locality and Geological pusition—Number of specimens examined.—Sub- 
robustus beds, Shalshal Cliff near Rimkin Paiar E. G. Limestones immediately below 
the brachiopod bearing earthy beds with Sibirites Prahlada, 1, Coll., Diener. 

Remarks.—Cerutites subrobustus belongs to a group of forms which is most 
extensively developed in the lower trias of Siberia near the mouth of the Olenek 
river. No representative of this group has been met with hitherto in the Alpine 
trias. In the Himdlayan Muschelkalk, however, a species occurs, which is very 
closely allied to this, differing especially by its more richly serrated sutures. This 
species I have described and figured in Pl. V, fig. 6 of the “ Cephalopoda of the 
Himalayan Muschelkalk.’’ It may be supposed that Ceratites subrobustus is one 
of its direct ancestors. 

. The presence of the true Ceratiies subrobustus in the upper horizon of the 
Himélayan lower trias is of great importance, as it does not only allow the correla- 
tion of this horizon with the Olenek beds of north-eastern Siberia, but also furnishes 
a distinct proof of the correctness of E. v. Mojsisovics’ views, who considered the 
Olenek beds as lower triassic on paleontological evidence alone. 


8. CERATITES CIRCUMFLICATI. 


2, (1) Ceratires Manpuata, nov. sp. Pl. XVII, fig. 1, 


Dimensions. 
Diameter of the shell 120 
ss » umbilicus ; ‘< ‘ ‘ ; ‘ 7. 
Height of the last whorl . : ‘ : . . . 48 ; 


Thickness of the last whorl 96 


It is not without some misgiving that I introduce this new species, the mate- 


rial for which is rather scanty, consisting of only a single fragmentary individual. 





As however the characters of the species may be tolerably well Tecognised from this 
specimen, which in itself Is very interesting, being the only representative of the 


In its genera] Shape the Species recalls several forms from the Himélayan 
Muschelkalk, belonging to the stoup of the Ceratites circumplicati, ag Ceratites 
fHlidimba or 0. V tstakarma, which are described in the second part of this volume 


deep umbilicus and Compressed whorls, 

The transverse section of the whorls js considerably higher than broad and is 
almost perfectly oval, with a highly rounded siphonal area. The latera] parts are 
flatly arched, and gradually pass into the siphonal area without intervention of a 
marginal edge. At the Same time they regularly slope towards the umbilical 
suture, passing likewise gradually into a low but perpendicular umbilical wall, 
the greatest transverse diameter of the whorls Is situated a little below the middle 
of their height. 


just touches the preceding volution, overlapping only its siphonal area. Thus the 


portion of the last whorl. By carefully splitting the Specimen I have Succeeded in 
tracing the amount of involution in different parts of the last whorl. N ear the 
beginning of the latter it amounts to nearly half the entire height of the penultimate 
volution, the measurements furnishing the following results :-— 


Height } of the penultimate whorl * , ‘ 11'S mm, 
Thickness Ss 
Height of the overlapped portion Eo My ° ; ° . ‘ ae 


Unfortunately the sculpture is but partly preserved. It is very simple, consist- 
ing only of nearly straight, radia) ribs. Near the beginning of the body chamber 
the shell is so much weathered, that they appear only as flat elevations, but nearer 
the aperture two ribs are rather well marked and thus allow a partial reconstruction 
of the actual sculpture. ‘These ribs originate near the umbilical suture, forming a 


The body chamber occupies rather more than half of the last whorl. The 
neighbourhood of the margin of the aperture is marked by a considerable lateral 
contraction of the shel] near its anterior termination, 


* For a definition of this term compare the footnote on p. 14 of the Cephalopoila of the Muschelkalk, Pt. ii of 
this volume, | 
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No trace of the shell is preserved. 

Sutures—The sutural line is very similar to that of Ceratites Kuvera, Diener," 
only the auxiliary series is simpler. 

The siphonal lobe is rather broad and deep and stands at an equal level with a 
second lateral lobe. It is divided by a broad, strongly developed, siphonal prominence 
and distinctly denticulated at its base. The principal lateral lobe is the deepest. 
It ends like the second lateral lobe in five to six elongated digitations, which are not 
arranged parallel to each other, but converge towards the centre of the lobes. The 
auxiliary lobe is short and narrow, put also distinctly serrated. It 1s followed by a 
broad, semicircular, auxiliary saddle, the innermost portion of which is divided by 
the umbilical suture. 

The lobes are considerably enlarged at their base, as is the case in Ceratites 
Kuvera. Thus the saddles are narrower at their base and have a somewhat oval or 
ellipsoidal shape. They are perfectly entire and show a remarkable tendency to 
bend over towards the umbilicus, whilst their frontal slope is less steeply inclined. 
The principal lateral saddle is the highest. | 

Locality and Geological position.— Number of specimens examined.—Sub- 
robustus beds, 8. E. of Muth, Spiti., 1, Coll., Griesbach. | 

Remarks. — Ceratites Mandhata is among the most interesting forms of the cir- 
cumplicatus group on account of its rather conflicting characters, The first group of 
characters regarding the sculpture of the shell, bring this species near the most 
simple, lower triassic types of the circumplicati, as, for instance, Ceratites con- 
nectens, v. Mojs. (Cephalopoden der Mediterranen Triasprovinz, Pl. ITT, fig. 10, p. 9). 
In the second group of characters, however, with reference to the egression of the 
body chamber and the arrangement of the sutures, it bears a close resemblance to 
some forms of the Himalayan Muschelkalk and differs remarkably from the Arctic. 
Ceratites of the polaris group. 

Better and more extensive materials ought to be available, in order to decide 
the question whether this species and the Indian representatives of the group of 


Ceratites polaris, Mojs., of the Himdélayan Muschelkalk form one evolutional 
series, as | am inclined to believe. 


Subgenus: DANUBITES, v. Mojsisovics. 


1893. Danubites, E, v. Mojeisovics, Die Cephalopoden der Hallstatter Kalke, Abhandlungen k. k. Geol. 
Reichs Anstalt, VI, Pt. ii, p. 898. 

In his memoir on the triassic fossils from Japan’ E.v. Mojsisovics suggested that 
he had erroneously united the group of Ceratites Floriant v. Mojs. with his genus 
Ceratites, and that it ought to be removed to the group of the Ceratites obsoleti. In 
1893 a new subgenus of Ceratites was proposed for these two united groups, and 
was named Danubites by the same author. 


1 Pt. ii, Cephalopoda of the Muschelkalk, Pl. V, fig. 2,c. 


z E. o, Mojsisovics, Ueber einige Japanische Trias Fossilien, Beitrige zur Palsontologie Ocsterreich Ungarns und 
des Orients, herausgegeben yon E. v. Mojsisovics und M. Neumayr; VIL, 1888, p. 170. 
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As characters of this new subgenus, volutions which scarcely overlap each 
other, and of a celtitic surface sculpture, are quoted. The sculpture, which is 
almost entirely confined to the lateral parts, consists of straight, as a rule single, 
rarely bifurcated, ribs, which are always interrupted in the siphonal area, sometimes 
even by a thread like siphonal keel, A good character of the group of Danubites 
Floriant is the unusually large distance between the septa, even in the neighbour- 
hood of the body chamber. But in the Danubdites obsoleti this character is certainly 
not of equal importance, 

All the species belonging to the subgenus Danubites form part of a group of 
forms which genetically are closely related among each other, and may be easily 
distinguished from Ceratites by these characters. In this case one of the Species 
included by E. y, Mojsisovics in the group of the Ceratites obsoleti must, how- 
ever, be separated from the latter, namely Ceratites sigmatoideus, Mojs.,' which 
differs from Danubites by more involute whorls, overlapping each other to more than 
one-third of their height, and by its spiniplicate lateral sculpture, whereas in 
Deonubites the sculpture is always of a most decidedly circumplicate type, even in 
quite young individuals, 

The subgenus Danubites is rather largely represented in the Himalayan trias. 
Three species have been described from the Muschelkalk, Danubites Dritarashtra, 
D. Ambika, D, Kansa, the two last mentioned occurring in the triassic limestone crags 
of Chitichun, which are of lower Muschelkalk age. Not less than thirteen re. 
presentatives of this subgenus are known from the lower trias of the Himélayas. 
Five species occur in the subrobustus beds, seven in the Otoceras beds, in which no 
other form of the Ceratitide has been found as yet, while the exact geological 
position of one species is doubtful. 

All the lower triassic forms of this subgenus are of moderate size, none of them 
attaining so large dimensions as Danubites Kansa, Diener, from the triassic lime- 
stone of Chitichun, or as D. Naumanni, Mojs., (loc. cét. Pl. II, fig. 1, p. 169) from 
the upper trias of J apan. The body chamber probable does not much exceed the 
length of half volution. At least no fragments of body chambers of greater 
length are known tome. In one specimen of Danubites Sitala (Pl. XV, fig, 13) 
and of D. rigidus (PL. XV, fig. 4a), the peristome is partly preserved, although 
the shape of the apertural margin is not exactly known. The latter is fairly well 
Indicated in D. ef. ‘rapezoidalis, Waagen, in which it describes a falciform curve, 
which crosses the siphonal part with a forward curvature, 

The sutural line is very simple. In some species it seems to remain in an 
entirely goniatitic stage of development (D. nivalis), without any trace of denti- 
culation, The auxiliary series consists of one single auxiliary lobe, which is either 
‘serrated or goniatitic, and which in one species only (D. himalayanus), is followed 
by a distinct auxiliary saddle, 

The Himélayan lower triassic species msy be most conveniently divided into 


* E. v. Mojsisovics, Arktische Triasfaunen, Mém. de J’acad. imp. des sciences de St. Pétersbourg, sér. v 


XEXIIL, No. 6, 1886, p. 24, PL. II, fg. 10, 
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three sections according to their sculpture. I prefer to group them according to 
this character and not according to the rounded or biangular condition of the 
siphonal area of their whorls, which I consider, in accordance with E. v, Moj- 
sisovics and Waagen, as of very subordinate systematic value. 

The first section comprises all the forms, in which the sculpture of the lateral 
parts remains one and the same in the body chamber, and in the chambered part of 
the volutions. The second group is characterised by the existence of a remarkable 
difference in the sculpture of the inner volutions and of the last whorl, especially of 
its body chamber-portion. The third section is distinguished by a very peculiar sculp- 
ture which recalls somewhat that of Tirolites, Mojs., the marginal portions of the 
ribs being more strongly developed than the umbilical ones. 

The chief representative of the first section is Danubiles Purusha, Diener. 
Danubites himalayanus, Griesbach, belongs to the second group, whilst the third 
section, which by the Tirolitic shape of its lateral sculpture is distinct from the 
others, and contains only one species, is represented by Danwbhites nivalis, Diener. 

hus we arrive at the following classification of the species which belong to 
the subgenus Danubites :— 


.a, Group oF DANUBITES PurusHA, nov. sp. 
Danubites Purusha, nov. sp., subrobustus beds. 
D. eblipticus, nov. sp., Otoceras beds (?). 

D. planidorsatus, nov. sp., Otoceras beds. 

D. sp. ind. aff. planidorsato, Otoceras beds. 

D. rigidus, nov. sp., Otoceras beds. 

D. sp. tnd. aff. rigido, Otoceras beds. 

D. cf. trapezoidalis, Waagen, subrobustus beds. 


NOOR & BS 


8. Group oF DaNnuBITES HIMALAYANUS, Griesb. 
8. D. himalayanus, Griesbach, Otoceras beds. 
9. “BD, lissarensis, nov. sp., Otoceras beds. 
IX. D., Sttala, nov. sp. Otoceras beds, 
11. D. Kapila, nov. sp., subrobustus beds, 
12, D. sp. ind, ew aff. himalayano, Otoceras beds. 


y- Group oF DaNnuBITES NIVALIS, Dov. sp. 
13. D. nivalis, nov. sp., subrobustus beds. 


I need hardly say that none of my lower triassic species from the Himdlayas 
can be united with the group of Danubites Floriani, v. Mojsisovics, the thread like 
median keel on the siphonal side, which is common to the representatives of 
this Alpine group, being entirely absent in all my specimens. To this group, 
however, belongs Danubites Dritarashtra (Cephalopoda of the Muschelkalk, 
Pl. VIII, fig. 1) from the Muschelkalk of the Utadhura (Joh4r). 

As I have already stated in the discussion of the Ammonea trachyostraca, seve- 
ral forms have been referred by Waagen to his new genus Gyronites, which I 


prefer to include in the subgenus Danubites, a subject which I will discuss when 
reviewing the genus Heekoceras. . 
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It is especially the gtoup of Gyronites plicosus, Waagen,' which must be united 
with this subgenus. This group contains three forms, Gyronites Plicosus, W 


°9 


G. rotula, W., G. radians, W., all of which are characterised by the presence of a 


clearly marked radia] sculpture, which does not cross the siphonal area. 


gradually die out towards the upper portion of the lateral parts. This is exactly the 
Same sculpture as in Danubites rigidus, or in D. 8p. aff. rigido, which latter Species 
seems to be closest: allied to the Salt Range species, In Gyronttes rotula, and in 
G. radians (loc. cit. Pl. XXXVIII, fig. 3 a, b, 4 a, b, 5 a, b, and Pl. XXXVII, fig. 
6 a,b, 7 a, b, 8 a, b) the ribs are not straight but slightly falciform. Waagen himself 
compares these two species to the Sroup of Ceratites obsoletus of E. v. Mojsisovies, and 
suggests that at least three species of this group, C. hyperboreus, C. Jissiplicatus, 
C. discretus, may actually belong to his Senus Gyronites. Ceratites (now Danubites) 
hyperboreus especially, is so closely allied to Gyronites radians, that it is scarcely 
possible to distinguish them, “All the differences, which might perhaps be urged, con- 
sist in the ribs, which are slightly more falciform, and the external side, which js 
perhaps a little more narrowly rounded in the Siberian, than in the Indian species, ”” 

Thus there is no question regarding the intimate relationship of the group of 
Gyronites plicosus, Waagoen, to 8 series of forms, which were considered by E. y. Moj- 
sisovics as typical species of his subgenus Danubites. It only remains to be decided. 
whether the Arctic Danubites obsoleti ought to be placed among the Ammonex 
leiostraca or the gtoup of Gyronites plicosus, differing from the smooth forms of 
the typical Gyronites, Waagen, by a very distinct sculpture, or whether they ought 
to be united with the subgenus Danubites, which forms part of the Ammonea 
trachyostraca, 

As neither the general shape of the shell nor the sutural line afford any charac- 


ters for distinguishing Gyronttes, Waagen, from Danubites, Mojs., the distinction 


must needs be made on account of the sculpture. I refer the reader to Pl. VIT. of 
' Waagen’s Memoir, on which Several specimens are figured, which he includes in the 
genus Celtites. In Celtites subrectangularis, for instance, the sculpture is certainly 
hot any stronger developed than in Gyronites radians, nor is there any reason, why 
Gyronites plicosus should be excluded from the Ammonea trachyostraca, its sculp- 
ture being as distinct and characteristic, asin many forms, which nobody would 
hesitate to place in the Trachyostraca. If Danubites must be Separated from the 
letostraca, a necessity which nobody will doubt, regarding Danubites nawumannt, 
D. Kanga, D. Purusha or D. Floriani, this separation can only be made on account 
of the sculpture, and al] the forms characterised by a distinct lateral sculpture, must 
consequently be united with Danubites. 
Waagen himself in his introduction to the chapter Ammonea leiostraca insists 
on the systematic value of sculptural elements. “In the trachyostraca,” he 


u on Range Fossils, Pal, Indica, ser, xiii, II., Fossils from the Ceratite formation, Pl. XXXVIIL,, fig, 
a, b. ‘ 
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says (p. 186), “ where the shells are already easily distinguishable by their differ- 
ent ornamentation, the chief points of distinction of the genera and species must always 
be taken from the characters of the sculpture am the first place. The case is quite 
different in the Jletostraca, where one has to deal always with smooth shells, in 
which only sometimes low, radial folds are developed.” 

I agree fully with Waagen, +f he considers the configuration of the lobes to be 
most important characters for a distinction in doubtful cases. I fully agree with 
him for instance, in considering the genus Flemingites to belong to the leiostraca 
on account of the configuration of its siphonal lobe, in spite of a sometimes strongly 
marked sculpture. I can, however, find no reason for the complete neglect of a 
very decided sculpture as a character for the distinction of Gyronites plicosus and its 
allies from the Jeiostraca, since in this case this character is the only one, which is 
available. 

I am therefore inclined not to follow Waagen’s views in this matter, but to consi- 
der the Siberian group of the Danubites obsuleti to belong tothe present subgenus, in 
accordance with E. v. Mojsisovics. In this subgenus the group of Gyronites plicosue, 
Waagen, will consequently have to be included. Like the Danubites obsolete of the 
Siberian Olenek beds, this group belongs to the first section of our Himalayan Danu- 
bites, which show no change of their sculpture in the last volution. 

There is yet another form, which was compared by Waagen to Gyronites rotula, 
and might therefore perhaps form part of the present subgenus. It is the species 
figured by C. A. White’ (PI, 31, fig. 1c), which this author erroneously identified 
with Meekoceras aplanatum, and which Waagen proposes to rename Gyronites 
whiteanus. I am, however, not able to decide the question, whether this form ought 
really to be placed in the group of Danubites (Gyronites) plicosus, Waagen. 
The sculpture is but very indistinctly marked in the drawing, although 
Professor Hyatt in his description (p. 113) states, that “ in some specimens 
there are indications of nodes on the sides, and in some the young until a 
late period are distinctly ribbed, the ribs being thick straight folds, reaching across 
the sides, but not up on to the siphonal side.” From this description the existence of 
forms with distinct ribs among the species Meekoceras aplanatum, White, may be 
guessed. These forms probably belong to Danubites and not to Meekoceros. But 
whether Gyronites whiteanus forms part of them, or may better remain among the 
Ammonea leiostraca, cannot be made out with certainty, as neither the figure nor 
the description give any clue in this matter. 

Later on I shall have to refer to a good many instances which seem to 
show that a careful revision of the fauna of the Meekoceras beds of Idaho is 
quite indispensable for a closer comparison of its fossil remains with such of foreign 
countries, and that from the rather antiquated description of White no exact idea of 
its Cephalopoda can be gathered. Gyronites (or rather Meekoceras according to my 
diagnosis of this genus) whiteanus, Waagen, must be left for the moment among 

1 The italics are mine.—C. D. 


2 C. A. White,—Contributions to Invertebrate Palzontology No. 5. Triassio fossils of South-Faatern Idaho ; XIJ. 
Annual Report of the U.S. Geol. Survey for tha year 1878, Pt. ii, p. 112. 
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the species of a doubtful generic position, which may either belong to Danubites, or 
to Meekoceras, or even to Ophiceras. 

If we inquire whether othor forms besides those already described should 
be included in the subgenus Danubites, we must turn to the forms which Waagen 
refers to the genus Celtites (p. 69 and following), It is especially the group of 
Celtites subrectangularis, Waagen, to which I allude, whereas the species correspond- 
ing to Celtites epolensis, v. Moje., certainly belongs to the genus Celtites, 

Among the group of Celtites subrectangularis, the generic position of this spe- 
cles itself, as well as of C. armatus and of C. multiplicatus, has been made secure 
on account of the circumstance, that in several cases the largest part of the body 
chamber has been preserved, which shows, without doubt, that the apertural margin is 
still preserved, to a length of nearly an entire volution (loc. cit. p. 70). These forms 
must consequently remain in the genus Celtites, although the material in the Salt 
Range collection is rather badly preserved and the distinction between air chambers 
and body chambers is rarely possible. . 

There is, however, one species, Celtites trapezoidalis Waagen, (Pl. XXI, fig. 
3 a, b, c, p. 76), represented by an excellently preserved specimen, the body chame 
ber of which is not known, whichon account of its general shape and sculpture may 
be attributed to Danubites. The involution of its whorls is extremely small and its 
sculpture restricted exclusively to the lateral parts. “It consists of rather numerous; 
straight, radial folds, which commence faintly a little above the umbilical suture, 
are strongest in the middle of the lateral parts, and disappear again towards the 
rounded-off external edge, without forming the slightest trace of any tubercle. There 
are 18 to 19 of these folds on the last volution” (p. 77). This is exactly the same 
sculpture, which we meet with in the species figured Pl. XV, fig. 10. In their gene- 
ral shape and sculpture these two species are so very similar, that I should really 
be at a loss how to distinguish them. Were it not for the fragmentary preser- 
vation of my Himdlayan Specimen, I should not hesitate to identify it with 
Waagen’s Salt Range species. Their close Telationship induces me, however, to remove 
Celtites trapezoidalis from this genus and to place it in the present subgenus. 

Another doubtful species seems to be Celtites dimorphus, Waagen (PI. 
VII, fig. 5 a, b, c, p. 80), founded on a single specimen, in which the sutural lines 
are not preserved. It is characterised by the different nature of its sculpture on the 
inner volutions, and on the last whorl, bearing in this respect a remarkable similarity 
to Danubites lissarensis, 

The same remark applies to Celtites sp. ind., figured by Waagen on PI. VII. 
fig. 4a, b, the lateral sculpture of which strongly recalls Danubites Kansa or 
D. Ambika from the triassic limestone crags of Chitichun. 

Yet another form which might be compared with Danubites, is Prionolobus 
buchianus, Waagen (Pl. XXXV, ‘fig. 5 a, b, c), non de Kon. The inner volu- 
tions of this Species differ remarkably in their sculpture from the outer one, and thus 
exhibit a very close similarity to Danubites lissarensie. Tho differences between 
Waagen’s type specimen and some of my specimens of Danubites lissarensis are of 
80 slight an importance, that I hesitated for a considerable time, whether to consider 
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them as identical or not. Although I finally decided to make a new species of 
the Himdlayan specimens, ‘their similarity is so striking, that I am obliged to 
remove Prionolobus buchianus, Waagen, from its new genus and to unite it with 
Danubttes. a4 

The last group of forms which Waagen himself compared to the Ceratites 
obsoleti, is the group of Lecanites ophioneus, comprising besides this species 
(Pl. XXXVIII, fig. 12 a, b), Lecanites eonvolutus, Waagen (Pl. XXXVI, fig. 
10a, b,c) and Z. laguens, Waagen (Pl. XXXVIII, fig. 9 a, b, 10). Especially 
L. ophioneus is very similar to Ceratites (Danubites) muttiplicatus, v. Mojs., 
(Arktische triasfaunen, Pp. 25, Pl. IX, fig. 15), the sculpture of which is, how- 
ever, considerably stronger, although it is of the same irregular character, consisting 
of straight radial ribs of uneven strength. Still more striking is the similarity of 
Lecanites convolutus with my Donubites planidorsatus, from which it may perhaps 
be distinguished by the arrangement of its sutural line. I am therefore inclined to 
include also these forms in the present subgenus, although their crnamentation is 
less distinct than in the group of Gyronttes plicosus, Waag. 

It must of course always be borne in mind, that Gyronites, Waagen, (Meehoceras . 
mihi) and the group of the Danubites obsoleti, v. Mojs., stand in very close relationship 
to each other, and that the transitions from the smooth forms of Meekoceras, with large 
umbilici and only slightly overlapping whorls, to the sculptured Danubiies are very 
gradual. Thus in reality a distinction between the transitional forms becomes per- 
fectly arbitrary. In such cases only the condition of. the sculpture can furnish a 
character for the diagnosis, The difference between Waagen’s view and my own as 
to the range of the subgenus Danubites is consequently of minor importance than 
may seem at first sight. According to what has just been stated, I transferred all 
the forms of his genera Prionolobus, Gyronttes and Lecanites with a distinct 
lateral sculpture to Danubdites. It only needsa look at Pl. XIV and XV of 
this memoir to prove the desirability of uniting all the forms, so intimately related 
among each other, under one and the same generic designation. Cases will always be 
met with, in Which the decision, whether the sculpture is sufficiently distinct for 
a shell to be placed in the subgenus Danubites, becomes a mere matter of personal — 
taste. But the great bulk of forms can certainly be distributed among Danubites 
and Meekoceras or Lecanites on account of the character of their ornamentation. 

Having thus explained my views as to the range attributed in the present 
memoir to the subgenus Danubites, I will now proceed to specific descriptions. 


a Group or DANUBITES PURUSHA, nov. sp. 
1. DanvusBites PuruvsHa, nov. sp. Pl. XV, fig. 14, 15. 


Dimensiona. 
Diameter ofthe shell . : . : ° ‘ ‘ ‘ : - 46mm. 
.» 9s umbilicus : : . : : . 2 - 23 4, 
Height of the last volution from the umbilical suture. c . - 44 ,, 
» preceding whorl. . - 136, - 


Thickness of the last volution ; ; ‘ ‘ : é 12 


eo yt 
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This is a typical species of Danubites with @ nearly subane 


with rounded off corners. The proportion of its height to thickness is rather varia- 
ble, being in the figured specimen as 14: 13, ina second from 8. E. of Muth (Spiti), 
as 11:9, in a third one from Kuling (Spiti), the sutures of which a 
fig. 15,as11:11. Asarule the whorls are higher than broad and a 
by lateral parts, which are but flatly arched. Their greatest transver 
situated in the lower part of the lateral parts. 

_ The siphonal area is broad and flatly rounded, but is not separated from the 
lateral parts by distinct marginal edges. The sides slope much more rapidly 
towards the umbilicus than towards the siphonal margin. The umbilical margin is 
steeply rounded, and bordered by a rather high and steep, but not vertical, umbilical 
wall. | 

The volutions overlap each other to a very small extent only, the last whorl 
covering exactly the broad siphonal area of the penultimate whorl. 

The strong, coarse sculpture is entirely restricted to the lateral parts. It con- 
sists of simple, straight ribs, arranged radially, or in a direction deviating 
but very little from the radial one. As the surface is somewhat weather worn 
in most of the specimens, the ribs as @ rule appear obtuse, or rounded above, but from 
a closer examination of better preserved parts of the shell, it can be made out, that 


re figured in 


same, on the body chamber and on the chambered part of the shell, the ribs stand 

- generally somewhat closer together near.the aperture than at the commencement 
of the last volution. The sculpture is, however, on the whole not quite regular, the 
breadth of the intercostal intervals varying to a certain extent. 

In the figured specimen less than one third of the last volution forms part of 
the body chamber. In the specimen from Kuling, the sutural line of which is 
represented in fig. 15, a little less than one half of the last whorl belongs to it, 
Fragments of the body chamber from the Shalshal cliff near Rimkin Paiar encamp- 
ing ground, and from the Pambanag cliffs, which I consider belong to this Species, 
do not exceed one half a volution in length. 

Sutures.—Two distinct lateral lobes, and one auxiliary, are present. 

The most remarkable character in the arrangement of the sutural line js the 
unusually depth of the siphonal lobe. By this character our species may be 
easily distinguished from all the Test of its allies. The siphonal lobe is at least 

8 deep, in some of my specimens even deeper, than the principal lateral one. It 
is divided by a very low siphonal saddle into two small branches, each of which has 
two denticulations at its base. These denticulations are much more conspicuous 
than those observed in the lateral lobes, and may be seen with the naked 
eye in specimens, where indentations of the principal lateral lobe cannot be made 
out even by means of a lens (compare Pl, XV, fig. 14 ¢c). The lateral lobes are 
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either goniatitic or very faintly serrated. The second lateral lobe is considerably 
smaller than the principal one. The small auxiliary lobe, in the shape of a shallow 
curve, reaches as far as the umbilical suture. 

The saddles have almost parallel sides and are evenly rounded above. The 
siphonal saddle is the highest. The principal lateral saddle is, however, of nearly 
equal size. 

Locality and Geological position—Number of specimens examined.— Danu- 
bites Purusha is one of the most characteristic fossils of the subrobustus beds, 
being present in Spiti, Painkhanda and Johar. 

South of Dharma No. XI., Lissar valley, Johdr, 1, Coll. Griesbach ; hills south 
of Kuling, Spiti, 2, Ooll. Griesbach; SE. of Muth, Spiti, 1, Coll, Griesbach. 
Besides these more or less complete specimens (in all 4), fragments of body chambers 
from the Shalshal cliff near Rimkin Paiar encamping ground and from the 
Bambanag cliffs (Girthi valley), Coll. Diener. 


9. DANUBITES ELLIPTICUS, nov. sp. Pl. XIV, fig. 12, 138. 


Dimensions. 
Fig. 18. 
Diameter of the shell . 7 ; ;. A : ‘ ; , ‘i 83°5 mm. 
a » ,, umbilicus ‘ ; ‘ ‘ , ‘ ‘ ; ‘ 16 (CS; 
Height of the last volution from the umbilical suture . 2 : : - lo , 
ae ee ee from the preceding whorl . ° ;: ‘ ‘ 8°5 ,, 
Thickness of the last volution : ‘ é ° ° ‘ ° j 6 55 
Diameter of the shell ] ; ‘ ° : 24 4 
Height . at the place of its 5 ‘ : 7°5 
ie a bot the Jast volution | a aplanation | 55 . 
Diameter of the umbilicus 10 ,, 


\ | 

It is its obliquely elliptical shape which makes this species particularly inter- 
esting. In my Memoir on the Cephalopoda of the Himdlayan Muschelkalk I have 
fully discussed the reasons, which have induced me to consider the obliquely ellip- 
tical outlines of several forms of Gyronttes and Japonites as original ones, follow- 
ing the view of Stoliczka and E. v. Mojsisovics. There is no reason to‘suppose, that 
the two specimens, on which this species is founded, owe their elliptical outlines to an 
accidental deformation in the matrix. They have been brought from Kuling (Spiti) 
by Griesbach, together with many other fossils, which are perfectly well preserved 
and do not show any trace of being crushed or squeezed, or otherwise deformed. 
The discovery of a Danubites, distinguished by its strongly developed lateral sculp- 
ture, and of an elliptical shape, as is common to several genera of the Jeiostraca, is 
very instructive and in the meantime favourable to the supposition of a genetic 
relationship between Danubites and Meekoceras. A very remarkable species 
of the latter genus, with similar elliptical outlines, was described and figured by 
Mojsisovics from the Siberian Olenek beds, under the name of Xenodiscus (recte 
Meekoceras or Ophiceras (?)) Karpinskii.' 

Omitting the difference, which consists in the elliptical outlines of the Himé- 
layan species, the latter exhibits a remarkable similarity to the Salt Range forms 


1 Arktieche Triasfaunen, Mém. de |’ acad. impér. des sciences de St. Pétersbourg, ser. vii, XXXIII, No. 6, 
1886, p. 75, Pl. XI, fig. 13. 
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of the group of Gyronites (Danubdites mihi) plicosus, Waagen. The flat disciform 
shape with a very largo and shallow umbilicus, the very small involution, and the 
perfectly oval transverse section remind of Gyronites (Danudites mihi) radians, 
Waagen (Pl. XX XVIII, fig. 6 a, b, 7 a, b, 8 a, b). 

The overlap of the last whorl over the preceding one amounts to not more than 
one fifth of the height of the latter. 

The transverse section of the whorls ig perfectly oval. Tho sj phonal area jg 
evenly rounded and passes gradually into the slightly arched lateral parts. Even 
In young specimens the siphonal part is not flattened, but remains perfectly rounded 
as may be observed in the specimen figured Pl, XIV, fig. 12, in which a cross section 
of,the inner volutions ig exhibited. Neither umbilical edge nor wall are present. 
The lateral parts gradually slope towards the umbilical suture, which they meet 
under an acute angle. 


The largest transverse diameter is situated a very short distance below the 
middle of the height of the whorls, 


The sculpture consists of numerous radial ribs (21 to 28 in the last volution), 
which are very sharp above and almost perfectly straight, with a very slight con- 
Vexity near the siphonal margin. They do not rise exactly in the umbilical suture, 
but a little above the latter, which is consequently always surrounded by a narrow 
smooth rim, free from any sculpture. The ribs are strongest near the middle portion 
of the lateral parts and gradually die out towards the siphonal margin, where some 
of them become slightly falciform. They are not equidistant but arranged in a 
Somewhat irregular manner. In the smaller specimen (fig. 13) in one place of the 
last volution, weaker ribs are intercalated between the stronger ones, as in Danu- 
bites multiplicatus, Mojs. (Arktische Triasfaunen, p. 25, Pl, IX, fig, 15). 

In my specimens not a trace of the shell has been preserved. 

Sutures.—The sutural line is tco indistinctly visible to describe it in an 
approximately Satisfactory manner. A second lateral saddle is, however, certainly 
Present. Thus the generic position of our species is beyond a doubt, 

The smaller specimen consists apparently of air chambers only. In the larger 
specimen not even rude traces of the sutures are preserved, and it is therefore 
impossible to state where the body chamber commences. 

Locality and Geological position— Number of specimens erzamined.—Otoceras 
beds (?). Hills above Kuling, Spiti, 2, Coll. Griesbach. The geological horizon, 
from which these specimens come, cannot be made out with certainty, 

Remarks.—It has been stated already, that Gyronites (Danubites mihi) radians, 
Waagen, somewhat resembles this species. Another form, which may be compared, 
is Danubites multiplicatus, Mojs. In G. radians the ribs are, however, more 
falciform, whereas in the Siberian species stronger and weaker ones alternate more 
regularly near the commencement of the last whorl. 

Although D, multiplicatus seems to be very closely allied to this Species, the 
latter differs decidedly from it by its elliptical outlines, which have not yet been 
noticed in any Danubites hitherto described, 


F 
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3, DANUBITES PLANIDORSATUS, nov. sp. Pl. XV, fig. 1, 2 


Dimensions. 
Fig. 1. Fig. 2. 
Diameter of the shell . ef % ‘ : : - app. 27mm. 26 mm. 
” ”» 9 umbilicus ° . ° . - 18°; 12 » 
Height of the last volution ay i Se ia : app. : ” : : 
Thickness of the last volution . ; : ‘ ‘. ‘ 5 mm. Bw 


This species belongs to those forms, which are provided with a distinctly flattened 
siphonal side, bordered by sharp marginal edges. 

In its general shape and sculpture it bears a striking similarity to Lecanites 
convolutus, Waagen (Pl. XXXVII, fig. 10), which species, however, is founded 
on a rather imperfevt specimen. 

The whorls are compressed and considerably higher than thick, bordered by flat 
but very slightly curved lateral parts. The overlap of the last volution over the 
penultimate one is insignificant. The transverse section is oval, with a flattened 
siphonal area. The largest transverse diameter corresponds almost exactly with the 
middle of the height-of the volutions. The umbilical. margin is marked by a strong 
curve in the slope of the lateral parts. No distinct umbilical wall is present. 

The sculpture is fainter than in D. ellipticus. It consists of single radial, rather 
broad folds, rounded above, not sharp as in the two foregoing species. They are 
strongest in the vicinity of the umbilical margin and completely disappear near 
the siphonal edges in the upper portion of the lateral parts. 

In the inner volutions the ribs are less distinct, and take the shape of very flat, 
broad folds, with flatly rounded intercostal intervals. 

In the larger of the two figured specimens rather less than one half of the last 
volution belongs to the body chamber. The smaller specimen is entirely chambered. 
In two other specimens, which I also refer to this species, no trace of the sutural 
line is visible, and the length of the body chamber cannot be made out in consequence. 

In the specimen figured Pl. XV, fig. 1, part of the shell is preserved. It 
seems to be perfectly smooth ; no traces of growth lines or striations are indicated. 

Sutures.—In the two figured specimens the sutural line is well preserved. The 
siphonal lobe is shorter than the principal lateral one, and is situated at the same 
level as the second lateral lobe. It is divided by avery short siphonal prominence 
into two lateral branches, each of which is probably bifid, as has been indicated 
in fig. leand 2c. I have, however, not been able to.trace out the siphonal lobe 
sufficiently accurately to state with full certainty that this bifid termination 
of its lateral branches really exists. The principal lateral lobe is the deepest. In 
the specimen figured Pl. XV, fig. 2, its base is faintly: serrated, as may be seen 
by means of a magnifying glass. A distinct auxiliary lobe is present-outside the 
umbilical suture. | | 

The saddles have almost parallel sides, which converge very slightly upwards and 
are evenly rounded above, There is no remarkable difference in the size of tha 
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siphonal and of the principal lateral saddles. The second lateral saddle is consider- 
aa — still of greater Importance than in Lecanttes (Danubites mihi) 
Locality and Geological position. Number Of specimens examined.—Otocer 
beds. Hills south of Kuling, Spiti, 3, Coll. Griesbach ; south of Dharma No, XI . 
Coll. Griesbach. ae 
femarks.—I have already pointed out the striking similarity which exists be- 
tween this species and Lecanites (Danubites) convolutus, Waag., from the upper Cita: 
tite limestone of Chidru in the Salt Range, Waagen’s type specimen is unfortunately 
of so very fragmentary a character, that it renders a closer comparison of the two 
Species very difficult. The inner volutions of the Salt Range specimen are SO weather- 
worn, that nothing of their scul pture has been left. In the sutural line slight differen - 
ces seem to exist. In the Salt Range species the siphonal saddle is smaller than the 
principal lateral one, and the lobe included between them has sides which slightly 
converge downwards, whereas they are almost parallel in the Himalayan form. 
| Another difference is constituted by the very small size of the second lateral 
saddle and by the bifid termination of the siphonal lobe in Danubites convolutus, 
but all these characters are of such minor importance, that one is really at a 
loss how to distinguish the two forms as long as no better specimens of D. convoluins 
are available. Nor do I dare toidentify them, considering the difference of their rela- 


tive geological position. 


4. DANUBITES sP, IND. EX. AFF. PLANIDORSATO. Pl. XV, fig. 3 a, b, 7. 


Dimensions, 
Fig. 3. 
Diameter of theshell 2 3 . ° , » , |, © + app. 38 mm. 
» 9» 9 UMbilious ., ‘ ; ‘ ‘ ‘ ‘ ‘* 19 ,, 
; : from the umbilical suture ‘ e ll ,, 
Height of the last volution { » 9 preceding whorl : ; . ll, 
° 8 39 


Thickness of the last volution . 


There are two specimens’ of this species in existence, both internal casts with 
very fragmentary traces of sutures only, and too fragmentary to Justify the introduc- 
tion of a specific name for them. 

In its general shape this species recalls the foregoing one, being provided 
with a wide and open umbilicus and with a flattened siphonal area. The transverse 
Section of the whorls is nearly trapezoidal, the largest diameter coinciding with 
the slightly rounded, but distinctly marked, umbilical margin, From this the 
lateral parts converge without curve towards the siphonal area, which is bordered by 
sharply marked marginal edges. A rather high and perfectly vertical umbilical wall 
separates the umbilical margin from the umbilical suture. 

The volutions only touch each other, overlapping not more than the broad 
siphonal area of the preceding whorl. 

In the specimen figured Pl. XV, fig. 3, the type specimen of the species, 
whose measurements are given above, the sculpture remains of the same Ealiaes in 


=" 
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the inner volutions, as in the last whorl, which forms already part of the body 
chamber. In the fragment figured Pl. XV, fig. 7, the sculpture seems to be less 
strongly defined towards the anterior termination of the body chamber, but the sur- 
face of this fragment is so weather worn that it is impossible to decide whether this 
difference in the strength of the sculpture is an original or a merely accidental one. 
As this fragment apparently agrees in its other characters with the type specimen, 
figured Pl. XV, fig. 3, I consider them provisionally as belonging to the same 
species. 

The sculpture consists of straight, radial ribs, which are more numerous and 
narrower than in D. planidorsatus. They commence near the umbilical suture 
in the form of very faint elevations, and attain the maximum of their strength between 
the umbilical margin and the middle of the height of the volutions. In the upper 
portion of the lateral parts they gradually disappear. Although the ribs are narrower 
than in D. planidorsatus, they are not sharp topped, but rounded. 

Sutures.—The sutural lines are barely perceptible and it is quite impossible to 
describe them, but the presence of two lateral lobes may be presumed with toler- 

able certainty. 
In the specimen, figured Pl. XV, fig. 3, the posterior part of the last volution 
consists of air chambers only, whereas the anterior portion belongs to the body 
chamber. As the rest of this volution is destroyed, the length of the body chamber. 
cannot be ascertained. 

Locality and Geological position—Number of specimens exumined.—Otoceras 
beds. Hills above Kuling, Spiti, 1, Coll. Griesbach (the type specimen); Shalshat 
cliff near Rimkin Paiar encamping ground, 1, Coll. Diener. | 

Remarks.—This species may be easily distinguished from Danubites plani- 
dorsatus, to which it is closely allied, by its trapezoidal cross section, its vertical 
umbilical wall, and its more numerous and narrow ribs. 

Among other species of Danubites provided with a flattened, biangular sipho- 
nal area, it may be compared to D. trapezoidalis, Waagen (Ceratite Formation 
Pl. XX, fig. 3, p. 76), but the latter differs by its more involute and more rapidly 


increasing whorls, the shape of its transverse section, and the absence of any distinct 
umbilical margin or wall. 


-~ 


It appears unnecessary, to compare our species with D. Purusha, as the flat- 
tened siphonal area and the trapezoidal cross section make a distinction easy. 


5. DANUBITES RIGIDUS, nov. sp. Pl. XV, fig. 4, 5. 


Dimensions. 
Fig. 4. Fig. 6. 
Diameter of the shell 5 ; ‘ ‘ - 30 mm 24 mm, 
99 9 «99 umbilicus e ° ° . ° e e 12°5 9 105 ” 
Height of the last volution { from the ambilical suture  . - lls, 8 » 
» » preceding whorl . » ? 7 oo 
Thickness of the last yolution : ; - ap 7 4 5 :, 
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This seems to be a rather small Species, as the Specimen fic, 4, which corresponds 
to a diameter of 30 mm., is already provided with the body chamber, the pesristome of 
which is partly indicated. 


transverse diameter is situated rather below the middle of their height. Their cross 
section is oval, with a flattened and broad siphonal area, bordered by sharp marginal 
edges. The lateral parts tre distinctly arched. They bend down rather quickly to 
the umbilical suture, which they meet under an obtuse angle, without any indica. 
tion of an umbilical margin or wall. Towards the siphonal side the lateral parts 
slope more gradually and with a flat curve. The siphonal edges are very Sharp and 
equally well defined in the younger as in the adult specimen, 

The ornamentation is very characteristic. [+ consists of very numerous, faint 


ribs, which become somewhat weaker near the margin of the aperture, without . 


changing their. character. These ribs, which rise in the umbilical suture, are 
only well expressed in the vicinity of the umbilical Tegion and are completely 
obliterated in the upper portion of the latera) parts, a good distance before reaching 
the siphona} Margins. These low ribs describe a very flat curve with its convexity 
turned forward and often alternate with perfectly straight ones, They are rounded 
above and are somewhat more steeply inclined on the side turned to the rear, than 
towards the front of their convexity. 

Even the inner Volutions, as far as they are preserved, are provided with this 
faint but characteristic sculpture. In the larger of the two figured specimens about 
25 ribs may be counted in the last volution. 

Not the slightest trace of the sutural lines ig perceptible in any of my specimens, 

In the larger specimen figured P], XV, fig. 4, the lowest portion of the apertural 
margin is indicated in the shape of a sharp line, defining the shell from the neigh- 
bouring matrix. In its vicinity a few very delicate lines of growth may be Observed, 
which form a slightly falciform curve, They have been omitted by the draughtsman, 
in fig. 4a, owing to their delicacy. 

Locality and Geo'ogical position— Number of specimens examined.—Otoceras 
beds. South of Dharma No, XI, Lissar valley, 2, Coll. Griesbach. 

Remarks,—This Species differs from Danubites trapezoidalis, Waagen (Ceratite 
Formation, Pl, XXI, fig. 3, p. 76), to which it may be compared, by its oval cross 
section, and more numerous, less distinct, shorter and curved ribs, 


6. Danusrrgs sp. IND. EX AFF. D. RIGIDO. Pl. XV, fig. 11 a, b. 


Of this species there is unfortunately only a single fragmentary specimen in 
existence, As exact measuremonts cannot be taken, I must refer the reader to the 


figure. 
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The species is considerably more involute than Danubites rigidus. It must, 
however, be placed in the subgenus Danudites, the overlap of the last whorl over the 
preceding one amounting to less than one fourth of the height of the latter only. 


The transverse section is similar to that of Danubites sp. ind. ex aff. planidor- 
sato, as its largest diameter corresponds exactly to the umbilical margin. The whorls 
are considerably higher than thick. In the last volution the proportion of its height 
and thickness is as 12 mm. to 7mm. The comparatively narrow umbilicus—the term 
narrow must be understood as in comparison with the relative proportions in other 
species of Danubites only—is surrounded by a tolerably high, steeply inclined umbi- 
lical wall, which joins the lateral parts in the shape of a distfnct, but slightly rounded- 
off, umbilical edge. 

The lateral parts slope quite gradually, almost without convexity, from the 
umbilical edge towards the siphonal side. This latter is flat and separated from the 
lateral parts by an obtuse edge. 


The sculpture of the present fragment is very interesting, quite recalling 
the Alpine Ceratites Erasmi, Mojs.+ It consists of radial, circumplicate ribs, 
the greatest development of which corresponds to the vicinity of the umbilicus. 
They commence as very strong, narrow folds, broadening out considerably towards 
the siphonal margin, near which they disappear completely. As in Ceratifes Hrasmi 
and in the very similar Dinarites dalmatinus, Hauer,” the folds are strongly 
developed in the lower portion of the lateral parts only. Even the number of folds 
is identical in the two mentioned Alpine, and in our Himdlayan species. There are 
five ribs in our fragment, comprising one half a volution ; their total number in the. 
last circuit may consequently be estimated as nine, the same as in Ceratites Erasmi 
or in Dinarites dalmatinus. 


Not even the slightest trace of the sutural lines is preserved. Jam therefore 
not perfectly sure of the generic position of our species. The close similarity of its 
sculpture to Dinarites dalmatinus might perhaps indicate a real genetic relation- 
ship, which would place this species in the genus Dinarites, but as the sutures are 
not known, I cannot decide the question. I prefer, however, to consider this form 
as belonging to Danubites on account of its affinities to Danubites rigidus and to 
Gyronites (Danubites mihi) plicosus, Waagen. To these two forms it is certamly 
more closely related regarding its involution than to any Dinarites hitherto described, 
the volutions overlapping each other in Dinarites aalmatinus to a very considerable 
amount, whilst their overlap in this species is much smaller. In this respect 
it is a true Danubites, and I consequently leave it in this subgenus till better 


material allows the question of its generic position to be decided in a more 
satisfactory manner. 


1B. v. Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz. Abhandlgn. k.k. Geol. Reichs-Anstalt, 
X, 1882, Pl. XL, fig, 13, p. 43. 
2 PF. v. Bauer, Cephalopoden der unteren Trias der Alpen; Sitzgsber. K. Akad. d. Wiss. Wien, math. nat cl.s 


Se fo p. 615, Pl Ll, figs. 3, 4; E. v. Mojsisovics, Cephalopoden der Mediterranou Triusprovinz, p. 8, 
eo dy §3. 7, 8. . ; 
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Locality and Geological position—Number of specimens examined.—Otoceras 
beds. 8. E. of Muth, Spiti, 1, Coll. Griesbach. The original label indicates bed 2, the 
main layer of Otoceras Woodward: and its allies, as the horizon in which the speci- 
men was found. 

Remarks.—The striking similarity which this species exhibits in its sculpture, 
and also in the shape of its transverse section, to Ceraliles Erasmi has been pointed 
out above. As there are no sutures perceptible, the only essential difference consists 
in the involution, the overlap of the volutions being much more considerable in 
the Alpine species from the binmodosus horizon of the Muschelkalk. The sjmilarity 
to Dinarites dalmatinus is only a little less distinctly marked, To the differences 
by which our species may be easily distinguished from C. Erusmi, the rectangular 
shape of the cross section of Dinarites dalmatinus must be added. 

Among the Salt Range forms, Gyronites (Danubites mihi) plicosus, Waagen 
(Ceratite Formation, Pl. XX XVIII, fig. 11), represents a similar type, although it is 
readily distinguished from the present species by a wider umbilicus, a rounded 
siphonal area and more numerous ribs. The character of the ornamentation is, how- 
ever, very similar. It is described by Waagen as follows :— 

“The sculpture of the shell is very characteristic. It consists of single radiating 
folds, which are generally strongly expressed in the vicinity of the umbilicus. They 
eommence as very high, strong folds just at the margin of the umbilical wall, but 
remain so only for a short distance. Near the middle of the whorls they are already 
much weaker, and on the outer third they disappear again, without reaching the 
external part. The folds are always quite straight, without any distinct bend. There 
are 18 of them on one circuit.”’ 

Apart from the greater number of the radial folds or ribs, their sculptural charac- 
ter is exactly the same as in the species from the Himalayan trias. They are a 
little stronger in the latter. Nobody, I think, would be inclined to include it in the 
leiostraca on this account, but in this case Gyronttes plicosus, provided with an 
almost equal sculpture, cannot remain in this genus, but must I consider, be separ- 
ated from it and be placed among the closely allied forms of the subgenus Danubites. 


7. DANUBITES CF, TRAPEZOIDALIS, Waagen. Pl. XV, fig. 10 a, b. 


1895 (?) Celtites trapezcidalis, Waagen, Salt Range Fossils, Palwontologia Indiea, ser. xiii, 1], Fossils from 
the Ceratite Formation, Pl. XX], fig. 3 a, b, ¢, p. 76. 


Dimensions. 
Diameter of the ehell e e e e . ° e e ° ° 27 mm. 
99 ” #99 umbilicus e ° * e ° 15 99 
Hoight of the last wolution { [79% the receding whorl sys app 
Thickness of the last volution . ‘ i ‘ i ° . . 65 ;, 


Among the fossils collected by C. L. Griesbach in the subrobustus beds of 
Spiti is a single specimen of a Danubites, which appears to be so closely related 
to Celtites (Danubites mihi) trapezoidalis, Waagen, from the upper Ceratite lime- 
stone of the Salt Range, that I hesitated for a considerable time whether I ought not 
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to consider them as identical. It is only the bad state of preservation of the 
sutures of my Himdlayan specimen which induces me not todo so, as better specimens 
may perhaps prove slight differences in the arrangement of the sutural line. 

In general shape, involution and sculpture my specimen bears a most striking 
similarity to Danubites trapezoidalis. The transverse section of the whorls is very 
characteristic. It is considerably higher than broad, and of an almost trapezoidal 
outline. The siphonal part is flat, or but very slightly arched, and separated from 
the lateral parts by an obtusely rounded edge. Thus, according to the shape of its 
siphonal area, the specimen would belong to the group of the “ semirotundati, ”’ 
Waagen, being no longer decidedly triangular 

In the posterior portion of the last volution the lateral parts are slightly 
arched as in Danubites planidorsatus. Near the peristome, however, they 
become almost perfectly flat, their largest transverse diameter remaining of almost 
equal length from the siphonal margin to the middle of the height of the 
last volution. In Waagen’s type specimen, which I was able to compare with my 
own, exactly the same conditions prevail. Near the commencement of the last 
volution a slight curve is still perceptible in the outlines of the lateral parts, but 
near its anterior termination the lateral parts join the siphonal area under a right 
angle, It is, however, perfectly clear that they do not converge towards the umbi- 
lical side from the siphonal margin, but remain parallel for a considerable distance. 
In this respect the exaggerated drawing (Pl. X XI, fig. 3 b) must be corrected, as 
it does not represent the actual conditions of the cross section in a satisfactory 
manner. 

The configuration of the umbilical region fully agrees with Waagen’s descrip- 
tion. ‘ Near the umbilicus the lateral parts bend inside in a short, narrow curve, to 
meet the umbilical suture; but there exists no umbilical edge, nor distinct umbili- 
cal wall. The elevation of the lateral parts above the umbilical suture is but very 
small, so that the umbilicus itself appears rather shallow.” 

The overlap of the last volution over the preceding one is very small and does not 
amount to one full millimetre; it is, however, difficult to measure it exactly in the 
specimen at my disposal 

The sculpturé consists of numerous, straight, radial folds, which are narrower 
than in D. planidorsatus and. more strongly developed than in D. rigidus. They 
reach nearer to the periphery than in the last mentioned species, but are likewise 
entirely restricted to the lateral parts. Around the umbilical suture a narrow rim, 
is left free from any sculpture. The ribs only rise a short distance above the umbi- 
lical suture, as in D. ellipticus. They attain their greatest strength near the middle of 
the lateral parts and terminate rather abruptly before reaching the siphonal margin. 

The ribs apparently become fainter in the body chamber than they are in the 
chambered parts of the shell, but the character of the sculpture remains unchanged. 
As the inner volutions of this specimen have been partly destroyed, none of their 


sculpture is seen. About 19 ribs may be counted in the last volution, the same 
number as in Waagen’s type specimen | 
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Sutures.—Of the sutures only very imperfect traces are preserved, which are 
not fit for description. 

The entire body chamber is preserved, comprising a little more than one half of 
the last volution. Tho apertural margin is fairly well indicated, describing a falci- 


du Comité Géologique de la Russie XIV, No. 38, Pl. ILI, fig, la. This apertural 
margin follows in its lower portion to the lateral sculpture, but crosses the siphonal 


Locality and Geological posttion— Number of specimens examined.—Subrobus- 
tus beds, 8.5, of Muth, Spiti, 1, Coll. Griesbach. 

Waagen’s type specimen was collected in the very lowest beds of the upper 
Ceratite limestone, just above the Ceratite sandstone, 


8 Group or DAN UBITES HIMALAYAN US, Griesbach. 


8. (1) DanusBitgs HIMALAYANUS, Griesbach. PJ. XIV, fig. 14. a, b, ¢. 


1880. Ophiceras himalayanum, Griesbach, Paleontological notes on the Lower Trias of the Himalayas, 
8, Geol. Surv. of India, XIII, Pt. 2, Py, IIT, fig. 8, p.111. 
1886. Ceratites himalayonus, K. V. Majsisovics, (non C. himalayanus, Blan ford) : Arktische Triasfaunen 
Mém. de l’acad. impér. des sciences de St. Pétersbourg, sér, vii, XXXII, No. 6, p- 20. 
Dimensions, 
Diameter of the sbel] e e ° ° e e e e e° a 40 mm, 
99 9 99 umbilicus ° ° 16 99 


a : ‘ hg : a 
Height of t; . ie the umbilical suture ie Os : 9 
- - = isi olution 99 9 preceding whorl e . e 9 12 33 
Thickness of the last volution (near the beginning of the body chamber) , 65 ,, 
Corresponding height of the last volution ° j : ‘ 105 ,, 


This species is founded on Griesbach’s type specimen, the only one which 
has been collected hitherto, 

Griesbach united the Species with his newly created genus Ophiceras on account 
of its identica) outlines, transverse section, and sutures. E. y. Mojsisovics transferred 
it to the trachyostraca on account of its sculpture, and included it in his group of 
the Ceratites obsoleti (now Danubites). Waagen mentions Ophiceras himalayanum 
among the Species, which might perhaps form part of his genus Gyronites, but he 
abstains from “xpressing a positive opinion on this subject. 

T prefer to follow the view adopted by E. v. Mojsisovics. Ophiceras, Griesbach 
Which most Certainly constitutes a proper genus, and G'yronites, Waagen (Meekoceras 
mihi, pro Parte) share with Danubdites, Mojs., the evolute shell, consisting of compara- 
tively low whorls, not greatly overlapping a wide umbilicus, simple ceratitic sutures, 
and a short body chamber. The only essential difference is constituted by the 
strongly developed lateral sculpture of Danubites. As this character is clearly 
Indicated in Ophicerag himalayanum, Griesbach, it must be removed from Griesbach’s 
Senus and be placed among the group of Danubites, 
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In its general shape, especially in the transverse section of its volutions, this 
species strongly recalls Ophiceras medium, Griesb., or Ophiceras Sakuntala. The 
cross section is cardiform. Its largest diameter exactly corresponds to the 
umbilical margin. From this latter the lateral parts gradually converge in an 
extremely flat curve towards the siphonal margin, which is not sharply defined, but 
only marked by a very obtuse, rounded off, angle. The siphonal area is perfectly 
rounded. The umbilical margin is sharply defined, forming a slightly rounded edge 
from which a proportionately high and steeply inclined umbilical wall descends 
towards the umbilical suture. This umbilical wall is, however, very low in the inner 
volutions; the umbilicus consequently appears to be rather shallow, but from the 
commencement of the last volution the umbilical wall rapidly increases in height. 


The volutions overlap each other to about one fitth of their height, but 
considerably less than in the two mentioned species of Ophiceras, amounting in them 
to one third or even to half of the height of the penultimate whorl. 

In the inner volutions as far as they may be examined, traces of a 
lateral sculpture are indicated, but it is only pronounced in the last volution. 
In the posterior portion it consists of strong, falciform ribs which are broadly 
rounded above, whilst flattening out gradually towards the siphonal margin. 
They rise exactly in the umbilical edge, and are strongest in the middle part of 
the sides. Thus the greatest diameter of the volution in the intercostal intervals 
does not coincide completely with their greatest transverse diameter in the sculptured 
parts of the shell. | 

There are about ten ribs present on one half a volution. 

In its arrangement this sculpture recalls that of Danubites hyperboreus, 
y. Mojsisovics (Arktische Triasfaunen p. 26, Pl. IX, fig. 16, 17), but in the 
Arctic species the ribs are not only more numerous, but are as a Tule narrower, and 
some of them become even sharpened above and inversely imbricated. In our 
species, on the contrary, they are broad, rounded and slope with an equal inclination 
to the rounded intercostal intervals, both to their front and back. 

The umbilical wall remains entirely smooth and has no sculpture. 

The system of sculpture in the body chamber is quite different from that pre- 
vailing in the chambered part of the last volution. The ribs disappear almost com- 
pletely near the commencement of the body chamber and change into very delicate, 
somewhat irregular folds, which are likewise S-shaped, butare of an equal strength 
from the umbilical edge to the siphonal margin. Near the anterior termination of 
the body chamber only one stronger rib appears, rising in 4 protracted, umbilical 
bump. This rib probably precedes the peristome, as it is immediately followed by 
a, sort of contraction of the shell, which as a rule indicates the neighbourhood of the 
aperture. 

Near the anterior termination of the body chamber, part of the shell is preserved. 
Its surface is covered with numerous, delicate growth lines, which correspond in their 
Jirection to the ribs in the chambered parts of the last volution, and to the thin folds 
in the body chamber portion. 
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- About half of the last volution belongs to the body chamber, and I believe not 
much has been broken off. 

Sutures.—The arrangement of the sutura] line is very similar to that in Ophi- 
ceras medtum, Griesb., or in Ophicerag Sakuntala, but not perfectly identical, In 
these two species only one single auxiliary lobe is present, which forms a finely ser- 
rated line descending to the umbilical suture. In thic species, however, a distinct, 
though incomplete, auxiliary saddle follows after a rather small and short auxiliary 
lobe. In no other Species of the lower triassic Danubites of the Himdlayas has a 


The siphonal lobe is situated a little higher than'the principal lateral lobe. Tt 
is rather broad, bordered by strongly Converging marginal walls and divided by a 
short siphonal prominence, There is no indentation in the centre of the latter, as 
has been shown by Griesbach in his drawing of the sutural line of Ophiceras me. 
dium (Pl. III, fig. 9, b.). Each of the two lateral branches of the siphonal lobe 
is bipartite at its base. Tho principal lateral lobe is the deepest. It is rather narrow 
and elongate, and provided with numerous denticulations at its base, scarcely per- 
ceptible, however, without a magnifying glass. The second lateral lobe is con- 
siderably smaller, with a well Tounded base, in which a few denticulations may be 
discovered by means of a lens, The auxiliary lobe forms a small, rounded arch, 
which is quite goniatitic, 

The siphonal and the Principal lateral saddles are of almost equal size. - Their 
sides are somewhat skew shaped, sloping towards the siphonal part and parallel to 
the umbilical suture on the reverse side, This sloping tendency of the principal 
saddles is likewise expressed in severa] Species of Grieshach’s Senus Ophiceras. The 
second lateral saddle is broad and short. The auxiliary saddle, the inner portion of 
which is divided by the umbilical suture, is very low and shallow. 

Locality and Geological posttion— Number of specimens examined,—Otoceras 
beds. Three miles south of Rimkin Paiar encamping ground, Shalshal cliff, 1, 
Coll. Griesbach. 

Remarks.— Dannbites htmatayanus is a, very characteristic species on account 
of its strong S-shaped sculpture, which disappears almost altogether on the body 
chamber. I do not know of any other Himélayan species of Danubites, with which 
one might advantageously Compare it with. 

This is the proper place to mention a very interesting species of Danubdites 
from the lower trias of the Ussuri district (eastern Siberia), which, although different, 
shows a close similarity to D. himalayanus. This Species will be described and figured 
48 Danubites Nicolai, Diener, in the Mémoires du Comité Géologique de la Russie, 
XIV, No. 3, Pl, II, fig.1. It was collected by the Russian mining engineer Iwanow 
in the triagsic sandstones of the Island Russkij, in beds which are most probably 
homotaxial with the Hiinélayan Otoceras stage. In general shape, involution, 
arrangement of the sutural line, and character of the sculpture on the chambered 
portion of the shell, the two species are almost identical. Slight differences consist 


in a less decidedly cordiform erosgs section, in the somewhat lesser strength and 
G2 
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number of ribs (8 on the last half circuit) and in the later appearance of an auxiliary 
series in the Siberian form. The only essential difference is the sudden change of 
the sculpture of the body chamber of D. himalayanus, which does not occur in 
D. Nicolai. In the latter species, on the contrary the last ribs, preceding im- 
mediately the peristome, are even more strongly developed and differ from the rest 
by their marked forward bent curve, which they describe before reaching the siphonal 


Among the triassic species from the Salt Range, Dr. Waagen has especially com- 
pared Gyronites (Danubites, mihi) rotula, Waagen (Pl. XXXII, fig. 3 a, b, 
4a, b, 5a, b,) with Danubites himalayanus. The affinity is, however, not a very close 
one. D. rotula may be easily distinguished from our species by the presence of a bie 
angular siphonal area in adolescent stages of growth, by its wider umbilicus, its 
narrow ribs and also by the persistence of the lateral sculpture on the body chamber. 

But there is a striking similarity in the system of the sculpture, between Danu- 
bites himalayanus and a species from the Ceratite sandstone, which is described 
and figured by Waagen as Meekoceras falcatum (Pl. XXXVI, fig. 4, p. 272). 

I have pointed out in my introductory remarks, that Dr. Waagen compares this 
form with Meekoceras mushbachianum, White, from the Meekoceras beds of Idaho, 
and that he includes it among the Ammonea leiostraca in spite of its very remarkable 
and strong sculpture, which is perceptible already on the inner volutions, correspond- 
ing to a height of the whorl of 6 mm. only. This sculpture consists of broad, falci- 
form ribs, which are strongest near the middle of the lateral parts and disappear 
near the siphonal margin. There are 20 to 22 of these falciform ribs on one whorl, 
up to the commencement of the body chamber. On the latter the sculpture changes 
abruptly. The strong, broad ribs are supplanted by very numerous and delicate 
folds of a similar falciform arrangement. The sutural line differs from D. hima- 
layanus by the presence of a broad, serrated siphonal lobe, but the auxiliary series is 
identical in the two species. But the Salt Range species cannot be placed in the 
subgenus Danubites, as its volutions overlap each other to a rather considerable 


extent, the overlap of the last whorl over the preceding one amounting to two fifths 
of the height of the latter. 


Among the Ammonea trachyostraca, Meekoceras falcatum, Waag., may perhaps 
be correlated advantageously with Ceratites connectens, v. Mojsisovics (Cephalopoden 


der Mediterranen Triasprovinz p.9, Pl. III, fig. 10). The striking similarity of 


its sculpture to that of Danubites himalayanus seems, however, to merit special 
notice, 


9 (2). DaNUBITES SP. IND. EX AFF. HIMALAYANO. PI, XIV, fig. 10, 


Dimensions. 
Diameter of the shell ; 7 7 4 r : . 48 wm. 
” » 99 umbilicus ; ; ‘ a 7 ‘ : ‘ 22 ,, 
Height of the last yolution from the umbilical suture . , : ¢ IB = 
» » preceding whorl . ‘ . . 1 » 


Thickness of the last volution ‘; f . . ; ‘ » Il a 
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The only specimen of this Himélayan Species ig scarcely fit to be Specially 
described, owing to weathering, and I am bound to confess, that a good deal of its 
sculpture, as represented in the drawing, is only a rather conjectural restoration, 
The following brief description will give an idea of the characters of this species, ag 
far as they can be made out from the fragmentary specimen which is at my 


In general shape the Species reminds of Danubites himalayanue, but seems 
to be provided with a wider umbilicus. The transverse section is not so decidedly 
cordiform, the siphonal area being more broadly rounded. The largest transverse dig. 
meter still corresponds to the umbilical margin, which is less sharply marked than 
in the foregoing species. In the inner volutions the umbilical edge seems to be 
perfectly rounded. The umbilical wall is steeply inclined, 

The overlap of the last Volution over the penultimate whorl is a little less than 
the fourth part of the height of the latter. 

The sculpture consists in single, radial ribs, which are either perfectly straicht, 
or slightly bent forward near the siphonal margin. They originate in the umbilical] 
margin, and are strongest in the immediate vicinity of the umbilical region. They 
seem to be rather broad and Coarse, and rounded above, As far as can be made out 
if seems that the posterior half of the last whorl had about ten ribs, 

The sculpture of the anterior part of the last volution, which most, probably 
belongs to the body chamber, can only be conjectured from a few traces of ribs, 
interrupted by the rough, weather worn surface of the cast. From these traces I pre. 
sume that the ribs themselves become less strong, and that in the meantime the ine 
tercostal intervals get considerably narrower towards the aperture. But I must 
confess that an absolute evidence of this character cannot be obtained, and that the 
system of sculpture, Tepresented in the figure, is not based on direct observation, 

Sutures.—Not known. 

Locality and Geological position. Number of specimens etumined,—Otoceras 
beds. South of Dharma N 0. XI., Lissar valley, 1, Coll. Griesbach. 

Remarks.—I have placed this species provisionally near Danubites himalayanug 
on account of the supposed change in the sculpture of the last volution and of a 
remarkable similarity in the general appearance of the shell, But better materia]s 
must be awaited, before a closer comparison of their respective characters can be 
attempted. 


10 (3). Danusirgs LISSARENSIS, nov. sp., Pl, XIV, fig. 8, 9, 11 a, b,c. 


Dimensions. 
Fig. 11. 
Diameter of the shell , 4 ; ; ; A : ‘ > ‘ 33 mm, 
” » » Umbilicus e ° ms ¢ e ° e e 5 15 ” 
Height of the last volution { = = ie ce Segal ee ae _ 
Thickness of the last volution . ; ‘ ; 75 ,, 


This is one of the most characteristic species of Danubites which occur in the 
Otoceras beds of the Lissar valley (Jobér), and at the same time one of the most 
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interesting on account of its very close relationship to Prionolobus buchianus, 
Waagen (non de Kon.) from the lower Ceratite limestone of the Salt Range. | 

In general shape and involution the species recalls Ophiceras demissum, 
Oppel.’ It is flatly disciform with rather compressed whorls and a wide umbilicus. 
The overlap of the last volution over the penultimate one amounts to about. one 
fourth of the height of the latter—considerably less than in Ophiceras demis- 
sum. ‘The transverse section is very similar to that of Danubites hyperboreus, Vv. 
Mojsisovics (Arktische Triasfaunen Pl. IX, fig. 16,17, p. 26). The lateral parts 
run from the middle of their height nearly parallel to the rounded umbilical margin, 
whilst they slope distinctly towards the siphonal margin. They pass quite gradually 
into the rounded siphonal area. No trace of any edge or obtuse angle marks the place 
where they join the latter. The umbilical margin forms an obtusely rounded-off 
edge, which is separated from the umbilical suture by a comparatively high, steeply 
inclined, umbilical wall. The umbilical wall of the inner volutions is equally well 
marked, The shape of the umbilicus is consequently not shallow, as in D. ellipticus, 
or in D. planidorsatus, but rather like that of D. Purusha. 

The sculpture is very characteristic and entirely different on the inner volutions 
and the last whorl. The decided change, which the sculpture undergoes, does not 
coincide with the posterior termination of the body chamber, as it does in D. hima- 
‘layanus, but begins apparently at earlier stages of growth. In the specimen figured 
in Pl. XIV, fig. 11 a, for instance, it is very clearly marked, although the last whork 
is still entirely chambered. 

The inner volutions are covered by straight, radial ribs, which run from the 
umbilical margin in an almost perfectly equal strength and breadth as far as the 
umbilical suture of the last whorl. These ribs are considerably narrower than the 
intercostal intervals whieh separate them. About nine to ten ribs may be counted 
on one circuit. The intercostal intervals are nearly twice as broad as the ribs them- 
selves, measured along the umbilical suture of the last volution. This system of 
sculpture resembles remarkably that in a Siberian species of Danubites from the 
lower trias of the Ussuri district, which I am describing in the Mémoires du comité 
Geologique de la Russie (XIV, No. 3, Pl. I, fig. 7 a, b, c); but in this species 
the sculpture persists also in the last volution. 


The sculpture of the last whorl is transformed into very numerous and fiat, 


slightly falciform folds, which are stronger developed near the umbilical region, than 
in the upper portion of the lateral parts, and gradually die out and flatten out near 
the siphonal margin. Not less than 18 to 20 of these folds may be counted on one- 
half a circuit. On the lower portion of the lateral parts the folds are nearly radial 
in direction, it is only on the upper portion of the sides, that they deseribe a slightly 
falciform curve with its convexity turned backwards. 
In the two specimens, figured Pl. XIV, fig. 8, 9, almost all which remains of 
1 A. Oppel,—UVeber ostindische Fossilreste aus den secundiiren Ablagerungen von Spiti und Gnari Khorsum in 


sper Paleontologieshe Mittheilungen aus dem Museum des kénigl. bayrisohen Staates, I, 1865, Pl. LXXXVI, fig. 1, 
P- e 
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the last volution, forms part of the body chamber, In the first Mentioned Specimen, 
the last sutural] line Corresponds to the second rib, indicated in the drawing. 
Almost exactly one half a Volution belongs therefore to the body chamber. The 
specimen figured P}, XIV, fig, 11, ig entirely chambered. 

No trace of the shell is preserved in any of the Specimens, 

Sutures.—Tho sutural line is we)] preserved in the specimen, figured Pl. XIV, 
fig. 11, It is very much like that of Ophiceras Sakuntata, differing from that of 
D. himalayanug by the presence of one single auxiliary lobe, 

The siphonal lobe is much shallower than the principal lateral one and 
terminates in two branches, each of Which is bipartite, At the base of the deep and 
"arrow principal lateral lobe small denticulations are Visible to the naked eye, 
Whereas in the second lateral and in the short auxiliary lobe they can only be made out 


have almost parallel sides. The latter saddle surpasses the first one in height, even 
to a more Considerable extent, than ig indicated in the figure, They are evenly 
Tounded above. The auxiliary lobe ig strictly confined to the umbilica] wall. The 


on the lateral parts, whereas the greater part of the siphonal saddle is situated out- 
side the siphonal area. 

Locality and Geological posttion— Number of specimens examined.—Otoceras 
beds. South of Dharma No. XI., Lissar valley, J: ohar, 4, Coll. Griesbach. 

Remarks.—Ag has been mentioned before, g striking Similarity exists between 
Prionolobug buchianus (Waagen, Ceratite Formation P}, XXXV, fig. 5), and 
Our species. The few differing characters in the two species are of such minor im- 
portance, that the one may be, if not identified, at least considered a mere variety 
of the other, 

First of all I must xpress my doubts as to the identity of Waagen’s type speci- 
men with Prionolodyg buchianus, de Koninck.} Waagen himself has alluded to the 
difficulty of deciding which Species was really understood under M. de Koninck’s 


I cannot Consequently agree with Waagen in applying this name to a form with a 
decidedly different involution, whilst no auxiliary lobe of the shape drawn in 
de Koninck’s figure (fig. 4 a,) is present. Ay opinion is, that the name Prionolobus 
buchianus, de Kon.—this species is evidently & Prionolobus on account of its 
sutura] line—ought to be exclusively reserved for the specimen, described and figured 
by de Koninck, and that the name should not be transferred to any other form of 


general shape, involution, sculpture and arrangement of the sutural 
line Prionolobus (Danubites, mihi) buchianue, Waagen, agrees almost per- 
fectly with Our specimens, . In Waagen’s drawing, it is true, the overlap 


'L. de Koninck,~ Quart, Journ. Geol. Soc, XIX, p. 13, Pl, VI, fig. 4; Fossiles paléozoiques, récueillis, dans 
l'Inde, Lidge, 1863, p. 9, PI. VI, fig. 4, 
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of the last volution over the preceding one seems to be much larger than in 
D. lissarensis, But Waagen’s type specimen itself, which I was able to 
compare with my own, does not show any trace of so considerable an overlap. 
Nor does its state of preservation permit a well founded conjecture in this respect, 
only so much of the shell being actually preserved, as is marked by a lighter shad- 
ing in the drawing. 

As regards the sculpture the similarity is but little less remarkable. The inner 
volutions of Prionolobus buchianue Waagen, up to a diameter of about 30 mm. 
bear single knob like folds, which are strongest on the umbilical edge and elongated 
towards the umbilical suture of the following volution. There are about ten such 
knob like folds on one circuit. On the last volution the sculpture is of exactly the 
same character as in the Himdlayan species, only the number of folds seems to be 
smaller—20 to 26 on one whorl. 


The differences in the sutural line are quite insignificant. The terminal 
branches of the siphonal lobe exhibit a tripartite arrangement and the second 
lateral saddle is quoted by Waagen as reaching somewhat higher up than the 
siphonal saddle. This is indeed the case in a few sutures of Waagen’s type specie 
men, but in the rest of the septa the tops.of the two mentioned saddles stand either 
at an equal level, or the siphonal saddle is even a little higher than the second lateral 
one. In the description of Ophiceras the great individual variety in the size and 
shape of the different sutural elements in one and the same specimen will have to 
be quoted. Thus the slight differences in the sutural lines of the two species in 
question seem to me to be of no importance whatever. 


| The only points of difference, which may perhaps be found sufficient for keep- 
ing up the Salt Range form as a proper species, are the knob like characters of the 
folds on the inner volutions, and the greater number of folds on the last whorl. 


Dr. Waagen’s specimen was collected in the lower part of the lower Ceratite 
limestone. 


Another Salt Range species, the sculpture of which may in some respect be 
compared to that of Daenubites lissarensis, is Celtites (Danubites?) dimorphus 
Waagen (Pl. VII, fig. 5, p. 80). The inner volutions of this species are ornamen- 
ted by a few and broad folds, whereas on the last whorl the sculpture consists of 
numerous, radial ribs which are much fainter and lean over towards their front. In 


the rest of their characters the two species are widely different, but I need not enter 
into a detailed com parison. 


| Whether Celtites dimorphus, Waagen, actually belongs to the subgenus Danu- 
bites is very doubtful on account of the shape of its siphonal part, which, according 
to Dr. Waagen’s description, is traversed by faintly developed folds. In the Haake 
5b the strength and number of these transverse folds is rather hypothetical, as the 
siphonal area in Waagen’s fragmentary type specimen is so badly preserved that it is 


barely possible to decide whether these folds have not been interrupted along the 
-siphonal part. ‘ 
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11. (4) Danusrrgs SITALA, nov, sp. Pl. XV, fig, 12, 13, 
Dimensions. 
, Diameter of the shell ° ‘ ‘ ‘ . ° é ; - 41 mm. 
99 999g umbilicus . e . e 2 ¢ el ig 


Height of the last volu tion { from the umbilical suture =, gl, be) 9 ey RE 
ss 9» Preceding whorl ‘ ‘ ‘ - 1065 ,, 
Thickness of the last volution . ; : ‘ 3 9 


This species is characterized by a very large umbilicus, with numerous, rounded 
whorls, whose general appearance somewhat recalls D. dritarashtra from the 
upper Muschelkalk of the Utadhura (Cephalopoda of the Muschelkalk P}. VIII, 
fig. I). 

The overlap of the last whorl over the penultimate one is very small. The 
transverse section of the volutions is an elongate oval. The umbilical and siphonal 
margins are rounded off completely, The lateral parts are very flatly arched but 
pass quite gradually with increasing convexity into the rounded siphonal area and 
into the low umbilical wall. The largest transverse diameter of the volutions ¢or- 
responds to the middle of their height. 

As in the preceding species, the sculpture is remarkably different on the inner 
Vvolutions from that of the last whorl. As in Danubites lissarensis, the change of the 
lateral sculpture does not coincide with the commencement of the body chamber, 
but begins near the anterior termination of the penultimate whorl. On the inner 
volutions the sculpture consists of straight, radial ribs, which are strongest near 
the middle part of the sides and are separated by intercostal intervals of the same 
breadth as the ribs themselves. This system of sculpture reminds of Danubites cf. trq- 
pezoidalis Waag. (Pl. XV, fig. 10). In the last volution the sculpture is transformed 
into very numerous delicate folds, which are strongly bent forward near the siphona] 
margin, and are only interrupted in the middle part of the siphonal area, any trace 
of & median siphonal keel being, however, absent. 

These foldson the last volution, which occur to a number of 25 to 30 on one half 
a whorl, are neither of equal strength nor direction. Frequently weaker folds, which 
are situated close to each other, are intercalated between the stronger ones, 


Pl. XV, fig. 18, consists in the faleiform Shape of several] ribs, which run from the 
umbilical suture in a strongly forward bent curve as far as the middle of the sides, 
where they describe a gently backward turned curve, followed by a third one, 
turned in reverse direction near the siphonal margin. Thus the folds assume a 
decided S-shape, as in Danubites Sissiplicatus, v. M ojsisovics, or in D. discretus, v. 
Mojsisovies (Arktische Triasfaunen, Pl. TX, fig. 18, 19, p. 26, and Pl. IX, fig. 
20, p. 27). Some of these folds, which are strongest near the middle part of the 
sides are directly imbricated,' ¢.e., they gently slope backwards, but are abruptly 
cut off on their front side. 

1 Ee. Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abhbandlgn. k. k, geol. Reichs-Anstait, X, 


1882, p. 11, 
H 
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In none of the specimens does more than one half of the last volution belong to 
the body chamber. In the specimen, figured Pl, XV., fig, 18, the body chamber is 
almost entirely preserved. The peristome is indicated by a sudden contraction of 
the shell at its anterior termination, but of the apertural margin itself no trace 1s 
visible. | 

Sutures.—The sutural line, which is fairly well preserved in two specimens, 
is very similar to that in D. planidorsatus (Pl. XV, fig. 1c, 2 ¢). 

The siphonal lobe is broad and short, situated on an equal level with the second 
lateral lobe. ‘Whether its terminal branches end in a single point only or are 
bipartite cannot be made out with certainty. The principal lateral lobe is the deep- 
est and is provided with denticulations, which are clearly visible to the naked 
eye. The saddles do not differ considerably in size. They slope decidedly towards 
the siphonal part, the margin turned towards the umbilicus being the steeper ones. 

The second lateral lobe is faintly serrated. ‘he sutural line descends from the 
second lateral saddle in an evenly rounded curve to the umbilical suture, and forms 
a small auxiliary lobe. 

Locality and Geological position—Number of specimens examimed.—Otoceras 
beds. South of Dharma No. XI., Lissar valley (Johar), 4, Coll. Griesbach. 

Remarks.—Danubites Sitala may be easily distinguished from all the rest of 
its congeneric species, by its wide umbilicus and remarkable sculpture; in no other 


species of Danubites does a similarly large number of folds occur on the last 
volution. 


12. (5) DanuBires Kapiua, nov. sp. Pl. XV, fig. 16. 


Dimensions. 
Diameter of the shell é 87 mm. 
39 9 ” umbilicus ° e . . . e s s s 19 ” 
Height of the last volution fromthe umbilical saute : ; : 9°5 », 
»» preceding whorl P 
Thickness of the last volution . ‘ . : ‘ 9 mm. 


This species is also distinguished by a wide umbilicus and very slowly increasing 
volutions, which overlap each other to a very small extent only, although the speci- 
men does not permit an exact measurement of the extent of the overlap. 

‘The transverse section of the whorls is rather square with rounded off edges. The 
lateral parts are but very flatly arched. In the adolescent stage the siphonal 
margin is perfectly rounded, whereas in the anterior portion of the last volution it is 
marked by an obtusely rounded edge. The umbilical margin is distinctly defined, 
and separated from the umbilical suture by a steep, almost vertical, umbilical wall. 
The volutions are almost as broad as high. Their largest transverse diameter cor- 
responds to the middle of the lateral parts. 

There is only one specimen in existence and none of the inner volutions are 
preserved. Inthe last volution the sculpture on the chambered portion differs 


from that on the body chamber, to which a little more than one half of the volution 
belongs, 





AMMONEA, 51 


The sculpture of the chambered part of the last whorl consists of perfectly 
straight, narrow, radia] ribs, which originate near the umbilical margin, and are 
strongest a little below the middle of the height of the lateral parts. They are 
separated by intercostal intervals, which are twice to three times as broad as the 
ribs themselves. The latter become somewhat broader near the siphonal margin and 
terminate rather abruptly. 

The body chamber is covered with considerably weaker and more numerous ribs, 
standing more closely to each other, but exhibiting otherwise the same characters as 
in the chambered parts of the last volution. 

Sutures.—In their general shape and atrangement similar to those of D. 
Purusha. The siphonal lobe is on the same level as the Principal lateral one, Tts 


visible. The siphonal saddle ig the largest. The second lateral saddle is situated at 
the umbilical margin. It is very doubtful, whether a rudimentary auxiliary lobe 
is really present, as has been hypothetically indicated in the figure, but the second 
lateral saddle is extremely small, and probably does not fill up the entire umbilical] 


wall 
Locality and Geological position—Number of specimens eramined.—Subrobus- 


tus beds. §.E. of Muth, Spiti, 1, Coll. Griesbach. 


7. Gaour or DANUBITES N IVALIS, Dien. 
13. (1) Danvsrres nrvauis, nov. sp. Pl. XV, fig. 17, 18, 19, 


Dimensions. 
Diameter of the shell , . ‘ ; ‘ . : ° ° - 28 mm, 
» s» ambilicug ° ‘ ° ‘ ° ° e ° 14 ,, 
: ‘on § £rom the umbilical suture ; ‘ ‘ ° ee 
Height of the last volution » preceding whorl ; 75 
Thickness of the last volution . : Sh 


In his preliminary note on the triassic cephalopod faunz of the Himélayas F. y. 
Mojsisovics ! especially mentions, among the lower triassic fossils, “some evolute 
Ceratitide with numerous whorls, which will probably be found to belong to the 
genus Dinarites, but are very remarkable on account of their similarity with Tipo- 
lites.” This species, to which Mojsisovics alludes in his remark, must, however, be 
placed in the subgenus Danubites, as it ig provided with two lateral lobes and 
saddles, and one auxiliary lobe. 

The general shape of the species is disciform, with numerous whorls and a wide 
Open umbilicus. The transverse section is somewhat square, with rounded edges, 
The volutions are about as thick as they are high, even in adult specimens. The 
lateral parts are almost perfectly flat. The siphonal area is broad, but very slightly 
arched and passes gradually into the lateral parts, where they are free from any 

1 BE. ev, Mojsisovics,—Vorliufige Bemerkungen iiber die Cephalopodenfaunen der Himalaya-Trias, Sitzungsber. 


Kais, Akad. d. Wiss. Wien, math. nat, Classe, CL 1899, pt. i, p. 377. 
H 2 
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sculpture, while in the sculptured parts an obtusely rounded edge is formed between 
the broad, elevated marginal terminations of the ribs, and the flattened siphonal area. 

The umbilical margin is sharply defined, taking the shape of an obtusely 
rounded off edge. It is surrounded by a low, but vertical umbilical wall. 


In consequence of the small height of the umbilical wall the umbilicus is not 
deeply sunk, but rather flat. 


The sculpture is very characteristic. It differs on the body chamber from the 
chambered part of the volutions. 


In the young stage the whorls are already covered with thick, broad folds, inter- 
rupted by broad, rounded intervals. In the chambered part of the last volution the 
sculpture is most distinctly developed. Strong ribs originate near the umbilical edge 
and gradually increase in breadth towards the siphonal margin, without diminishing 
+n thickness. Thus a broad elevation is formed near the siphonal margin, imitating 
somewhat the marginal sculpture of a few species of Tirolies, for instance, Tirolites 
Darwini, Mojs. (Cephalopoden der Mediterranen Triasprovinz, Pl. II, fig. 18, 
Pl. III, fig. 1, p. 73) or Tirolites Smiragint, Auerb. (Pl. LXXXT, fig. 1, 2, p. 78). 
Marginal thorns or tubercles are, however, completely absent, even in younger 
stages of growth. In this respect a remarkable difference prevails between this 
species and a true Tirolites of the spimosus group. Even in the two species 
of Tirolites referred to, which represent a very high evolutional stage of this genus, 
the inner volutions are characterised by the presence of marginal thorns, where- 
as the ribs originating in them are faintest in the vicinity of the umbilicus. 
Regarding the strong umbilical development of the ribs, I do not think the question 
can be raised seriously, whether Danubites nivalis should be considered as derived 
from Tirolites, in spite of a general similarity in their sculpture, 

In the body chamber the ribs are less strongly developed and gradually 
become more numerous. Their broad, marginal elevations completely disappear and 
near the anterior termination of the body chamber the sculpture barely differs from 
that in Danubites Kapila. 

The ribs do not cross the siphonal area, which is perfectly smooth in most speci- 
mens, But in the specimen, figured Pl. XV, fig. 19, at a few points of the siphonal 
area very slight contractions are visible. ‘‘hey correspond to the intercostal intervals 
and cross the siphonal area in the shape of a broad band with a convexity turned 
forward. 

The ribs are not imbricated and their cross sections are perfectly symmetrical. 
They slope from their rounded tops with the same angle on either side, to the inter- 
costal intervals. On the chambered portion of the shell there are ten to each whorl. 
Near the anterior termination of the body chamber their number is nearly doubled. 

At a few places on the siphonal area of the cast may be observed very delicate 
transverse striations, as indicated in the figure 19 b. Like the contractions already 
referred to, these striations describe a gentle curve with their convexity bent forward. 
No trace of the shell is preserved in any of the specimens. 
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In the specimen figured P}, XV, fig. 19 the length of the body chamber 
amounts to a little less than half a Volution, but the peristome is not preserved, 
The specimen figured P), XV, fig. 18 is entirely chambered, whereas a fragment 
of the body chamber only is figured in P]. XV, fig. 17. 

Sutures.— Almost identical with those of D. Purusha. No trace of the slight- 
est denticulation is indicated at the base of the lobes, which are perfectly goniatitic. 

The siphonal lobe is the deepest. Its terminal branches are sharply rounded 
off below. The saddles are rather broad. The siphonal saddle is the largest. From 
this they gradually diminish in size towards the umbilical] suture. One rounded 
auxiliary lobe is situated at the umbilical wall. 

The siphonal saddle is entirely restricted to’ the broad siphonal area, whereas 
the principal lateral lobe corresponds to the siphonal margin, 

Locality and Geological position— Number of specimens examined.—Subro- 
bustus beds. South east of Muth, Spiti, 6, Coll. Grieshach ; Kiunglung encamping 
ground, south of Niti Pass, 1, Coll. Diener. 

There are several fragmentary specimens from Banda in Kashmir in the 
Himélayan collection, which in spite of their bad state of preservation have been 
identified with our species by Mojsisovics. They may probably belong to it, but 
the material is too fragmentary to Pronounce a definite opinion, 

Remarks.—Both the sculpture and the thick, square cross section of the 
whorls are so characteristic in this species that, even in fragments, it can be easily 
distinguished from other species of the same genus. 


B. AMMONEA LEIOSTRACA, 


Suborder : ARCESTIDEA, Waagen. 


Family: 4RCESTTiAR Waagen. 
Subfamily : ARCESTINA E, v. Mojsisovics, 


Genus: PROSPHIN GITES, v. Mojsisovics, 
1886. Prosphingites, BE. vy. Mojsisovics: Arktische Triasfaunen, Mémoires de |’ acad. impér. des sciences ae 
St. Pétersbourg, sér. vii, XXXIII, No. 6, p. 64, ; : P : é 
The genus Prosphingites was Proposed in 1886 by y. Mojsisovics for a aS 
species from the Olenek beds of north eastern Siberia, agreeing perfectly in itg oS. 5, 
shape and in the length of its body chamber with the upper triassic genus Sphingites, BO 
V. Mojsisovics, } but differing from the latter by its ceratitic sutures and by the laos 
absence of a second lateral lobe. To this species, Prosphingites Czekanowskit, 
Mojs. (P. XV, fig. 10, 11, 12, p. 64), a doubtful one was added by the 
Same author in 1888, which had been collected by Baron E. von Toll in the shaly 


*E. 0, Mojsisovics,—Dag Gebige um Hallstatt, Part I. Abbandl, k. k. geol. Reichs-Anstalt, VI, 1878, p. 88 
(Group of Arcestes Coangustats) ; Cephulopoden der mediteranen Triasprovinz, sbid., X, p. 164, 
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limestones of the Magy] rocks near the mouth of the Jana (Siberia) together with 
Heehoceras (Beyrichites) affine, Hungarites triformis and a few other ammonites 
of Muschelkalk age. This species was described by Mojsisovics in his memoir 
“Ueber einige arktische Trias Ammoniten des nérdlichen Sibirien’”? (Mémoires 
de ! académie imp. des sciences de St. Pétersbourg, sér. vii, XXXVI, No. 5, 
Pl. Ill, fig. 11, p. 17). In 1892 the same author, in his preliminary note on the 
triassic cephalopod faunze of the Himdlayas, announced the presence of Pros. 
phingites in the Otoceras beds of Kiunglung. 

In the Otoceras beds of Painkhanda the genus Prosphingites is actually 
represented by two forms, P. Nala and P. Kama, which are very closely allied to 
each other, but differ considerably from the Siberian species. In the subrobustus 
beds of the Him4layas the presence of this genus is still doubtful. 


1. PROSPHINGITES NALA, NOV. Sp. Pl. I, fig. 4a, b, Pl. VII, fig. 13 a, b, c. 


Dimensions. 
i PL I, fig. 4 Pl. VIL, fig. 18. 
Diameter of the shell e e e ° e e 29 mm. 31 mm. 
9 ” umbilicus e e . ° ~ 14 9 14 9 
; ; from the umbilical suture 10 ,, ll , 
Height of the last volation { » w_ precediag whorl a5 . 85. 
Thickness of the last volation j ‘ o> 16 <5, 21 » 


This species is distinguished by very thick, slowly increasing whorls, which 
overlap each other toa small extent only, and by a wide, deep umbilicus. In 
its general shape it recalls Sphingites meyert, v. Klipstein + from the lower and 
middle Carnian stage of the Alpine trias, or still more of Sphingites bacchus, Mojs. 
(Das Gebirge um Hallstatt, Pt. I. Pl. L, fig. 6, 7, p. 89), from the Lobites ellipticus 
beds of the Roethelstein (Salzkammergut). With the latter species especially, 
it agrees both in the extraordinary thickness of the volutions, even in later stages 
of growth, and in the remarkable preponderance of the siphonal area. 

The transverse section is always much broader than it is high. In some 
specimens it is almost twice as broad. The thickness of the volutions coincides 
with the breadth of the siphonal area, the largest transverse diameter correspond- 
ing to the sharp siphonal margin. The lateral parts slope from this perfectly 
sharpened marginal edge in an almost vertical, but very slightly arched, uninter- 
rupted wall, towards the umbilical suture. | 

The siphonal area is broadly convex and provided with a very obtuse median ridge. 
This median ridge becomes distinctly marked in the outer volutions only, where- 
as in the inner ones, up to a diameter of 12 mm., it is not yet indicated. In the 
innermost volutions which I have been able to chisel out, in the specimen from which 
the sutural line has been taken in Pl. VII, fig. 13c, the siphonal area forms a re- 
gular, broadly rounded arch, without any trace of a median ridge, as in young specimens 
of P. Czekanowskit. The median ridge in the siphonal area consequently appears 
to be a character which is acquired in later stages of growth only. 


ee A. v. Klipstein, Beitrige zur geologischen Kenntniss der dstlichen Alpen, p. 121, PL VII., fig. 2; B. 9, 
Mojsisovics, Das Gebirge um Hallstatt, Pait I, p. 88, Pl. LVIII, fig. 7, 8. 
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The involution does not take place near the siphona] margin, but somewhat out- 
side the latter. Thus in the inner volutions parts of the siphonal area are exhibited 


The casts are free from sculpture, but the shell, which In some of the Specimens 
is partly preserved, ig Covered by very delicate striations, describing a slightly 
backward turned curve from the umbilical suture to the marginal edge, whereas 
they are turned forward in the siphonal area. This condition js Clearly indicated 
in PL I, fig. 4a, whilst in this respect fig. 4b does not give a correct idea, because 
the striations are erroneously interrupted near the median ridge, whereas they ought 


touches the second lateral lobe in the last Volution. Thus this Species is provided 
with two lateral lobes, followed by one auxiliary one. In Prosphingites Czehkanow. 
skit one single lateral lobe only exists. In the diagnosis of the Senus this character 
must be eliminated now as a generic one, 

The sutures are entirely ceratitic, ag in the Siberian species. The siphonal lobe is 
‘broad and divided by a rather large siphonal prominence. Its termina] branches are 
distinctly bipartite. It stands a little higher only than the principal latera] lobe, 
The two lateral lobes are situated at an equal level and are provided with sharp 
denticulations below. 

The principal lateral saddle is larger than the siphonal one. The second lateral] 
saddle is small and arch shaped, whereas the other saddles are elongated with parallel 
sides, 

The lateral lobes and the faintly serrated auxiliary lobe are on the same level, 
Anofher auxiliary saddle just beginning, is divided by the umbilical suture, 

In the specimen, figured Pl, I, fig. 4, the last volution belongs entirely to 
the body chamber, but the margin of the aperture is not preserved. 

Locality and Geological position—Number of specimens exramined.—Otoceras 
beds. N.W. of Kiunglung encamping ground, §.E. of Niti Pass, 4, Coll, 
Griesbach. 

Remarke.—The young specimens of this species aro somewhat similar to Pro. 
sphingites Caekanowskii Mojs., but in later stages of growth the difference 
between the two Species is very remarkable. Tho Siberian species acquires high and 
Compressed whorls, whereas they remain thick and low in the Himélayan form, 
Another difference between them is constituted by the arrangement of the sutural 
line. Pp, Czekanowskii is Provided with a single lateral lobe only, a very deep 
siphonal lobe and a high siphonal saddle, exceeding in size the principal lateral 
saddle, 

In general shape this species seems to be more closely allied to Sphingites 
bacchue, Mojs., the sutural line of which is unknown, but from its affinity to 
Sphingites Meyeri, Klipst,, it may be guessed that its sutures are decided] y 
leptophyliic, 
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I observed a fragment of the siphonal area of an ammonite from Banda in 
Kashmir in the Himélayan collection, which most probably belongs to the genus 
Prosphingites, but not to the present species. The fragment comprises the median 
portion of a broadly rounded siphonal area with the siphonal, and principal lateral 
lobes, and with the adjoining saddles. The restof the specimen is so thoroughly 
imbedded in the tough matrix, that all endavours to chisel it out have failed 
absolutely. By its outlines it must belong to a species of the Arcestide or Ptychitide 
with very thick whorls. The ceratitic sutural line decidedly points to a species of 
the genus Prosphingites, but in consequence of the scanty materials at my disposal 
I cannot prove this suggestion. 

The fragment is derived from the same beds in which the weather worn speci- 
mens of Danubites ef. nivalis occur, which E. v. Mojsisovics mentioned in his pre- 
liminary note on the triassic cephalopod faunz of the Himalayas. 


9. PROSPHINGITIS KAMA nov. sp., Pl. I, fig. 5. 


Dimensions. 
Diameter of the shell - ; ‘ ‘ ° ‘ e re ‘ 32 mm. . 
9 » 99 umbilicus ° ° e e e e e e e 14 4, 
: e e e e e e e e e e 10 9” 
ae se of the last volution p z : . 4 ' 16 ,, 


This species is very closely allied to the preceding one. In their involution, in 

the shape of the umbilicus, and in the arrangement of the sutural line, the two 

species agree. Their chief difference consists in the triangular shape of the siphonal 
area and in the convex shape of the lateral parts in the form under description. . 

The volutions, which apparently overlap each other to the same extent 
as in P. Nala, are considerably thicker than high, and of an almost trapezoidal 
cross section. Their largest transverse diameter coincides with the sharp siphonal 
margin. The preponderance of the siphonal area over the lateral parts is scarcely 
less distinctly marked than in Sphingites bacchus, Mojs., and in the preceding 
species. The cross section of the siphonal area takes the shape of a rectangular 
triangle. The right angle is formed by the two sides of the siphonal part, which 
meet in a very sharp, slightly elevated ridge. I am not even quite certain whether 
the latter was not provided with a low median keel. 

The lateral parts bend distinctly towards the umbilical suture from the sharp 
siphonal margin. Their uppermost portion, adjoining the siphonal margin, is 
not steeply inclined, but the slope gradually increases towards the umbilicus and 
terminates in a vertical wall, which borders the umbilical suture. 

As in P. Nala, the involution takes place somewhat outside the siphonal mar- 
gin of the overlapped whorl. The shape of the deepened umbilicus is consequently 
similar in the two species. 

The figured specimen consists of air chambers only. 

Sutures.—The second lateral lobe is divided into two by the siphonal margin. 
As the projection of the periphery of the penultimate whorl exactly coincides with 
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the siphonal Margin of the last Volution, the presence of two lateral lobes ig 
proved. 

I have Hob: been able to tender the siphona] lobe entirely visible; for the rest 
the sutural line is perfectly identical with that in P. Nala. One auxiliary lobe and 
the commencement of an auxiliary saddle are outside the umbilical suture. 


Suborder : PINACOCE RATIDEA, Waagen. 


Family : PINACOCERATID &, Waagen, 
Subfamily : MEDLICOTTINA, Karpinsky, emend. Waagen, 


Genus: MEDLICOTTIA, Waagen. 


1880. Medlicottéa, Waagen: Salt Range Fossils, Palzontologia Indica, ser, xiii, I, Productus Limestone 
fossils, p. 83. 
1887. Medlicottia, Gemellaro: La fauna dej calcari con fusulina della valle del fiume Sosis nella provincia di 
Palermo. Palermo, 1887, p. 60. 
1889. Medlicottia, Karpinsky : Ueber die Ammoteen der Artinsk-Stufe und einige mit denselben verwandte 
carbonische formen, Mémoires de lacadémie impér. des sciences de St. Pétersbourg, Ser, Vii, 
XXXVII, 1889, p. 21. For further references this most important memoir ought to be consulted. 
Waagen, when introducing Medlicottia, considered the group of forms, desig- 
nated by this new name asa mere section of the genus Sageceras (section of 
Sageceras orbignyanum, de Verneuil!, distineuished by the peculiar develop- 


ment of its siphonal lobe. Its independent generic position has been advocated by 


full grown individual passes at first through the same stages as Pronorites, but that, 
having attained the Pronorites stage (trifid siphonal lobe, bipartite principal lateral 
lobe, besides several simple lateral lobes), the progressive complication of the sutura] 
line consists in a gradual augmentation of the number of the siphonal saddles and 
auxiliary lobes, In Medlicottia the development of adventitious elements takes its 
origin in the individualisation of the siphonal saddle, whereas in Sageceras it 
originates in the siphonal tubercle, according to the discoveries of E. v. Mojsisovies 
and Branco. 

Karpinsky divides the genus Medlicottig into ‘three sections, differing among 
each other by the peculiar shape of their siphonal parts. In the two groups of . 
orbignyana, Vern., and of M. artiensis, Griiner, the siphonal area is distinguished 
by the presence of a median, longitudinal excavation between the marginal ridges, 


" Murchison, Verneuil et Keysorling,—Géologie de la Russie d’Europe et des Montagnes del’Oural, II. 


Paléontologie, Loudres ot Paris, 1845, p. $75, Pl. XXVI, fig. 6. ; 
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whereas in the group of UM. Wynnet, Waagen, this longitudinal excavation is 


To this latter group belongs a new species from the Otoceras beds of the Shal- 
shal cliff near Rimkin Paiar encamping ground. Its discovery is of special 
interest, as the presence of this form in deposits of a truly triassic age constitutes an 
important connecting link between the cephalopod faunz of the paleozoic and 
mesozoic group in India. ; 

The group of YU. Wynnes seems to be exclusively restricted to the Indian 
triassic province. All the Russian and Sicilian representatives of the genus M edli- 
cottia—with exception of Uf. Schopent, Gem., one of the transitional forms between 
Medlicottia and the very closely related subgenus Proptnacoceras, Gemellaro—are 
either allied to VV. artiensis or to U. orbignyana. To this latter group also belongs 
an American species, M. Copei, White,’ from the permo-carboniferous or permian 
Wichita beds of Baylor county in Texas. 


1. Mepuscortza DALAILAMA, nov. sp. PI. I, fig. 6, Pl. VII, fig. 7. 


Dimensions. 


. Pl. I, fig. 6. 
Diameter of the shell ‘ ‘ ‘ é ’ < ‘ i ‘ : 79 mm. 
ey » », umbilicus e ° e ° ° app.12_ ,, 
Height of the last volation from the umbilical suture : 60 ,, 


” 39 preceding whorl ° e e ° 37 ” 


Thickness of the last volution . 28 ,, 


Breadth of the siphonal part . 105» 


Medlicottia Dalailame, the first Himélayan Medlicottia discovered up to now, 
recalls, in its general shape and in the arrangement of its sutures Medlicotitia 
Wynnei, Waagen (p. 81, Pl. VIII, fig. 2), whose nearest ally it certainly is. 

Its whorls are somewhat thicker than in the Salt Range species. Their largest 
transverse diameter is situated within the lower third of their height. The lateral 
parts are rather convex, converging in a slight curve towards the siphonal part, but 
a rapidly to the umbilical suture, without forming a distinct umbilical 

ge. 

Although HM. Dalailame is less compressed than M. Wynnei, its whorls increase 
more rapidly in height, as the overlap amounts to only a little more than one quar- 
ter of the height of the last volution. The deep umbilicus, within which the inner 
whorls are visible in the shape of narrow strips, is larger than in M. Wynne. 

The siphonal part is bordered by sharp marginal ridges, attaining a height 
of 1mm., when fairly preserved. The siphonal area is broad and flat, and provided 
with a very low median keel, inthe middle of which a delicate furrow is visible. 

The cast of U. Wynnei, as described and figured by Waagen, is entirely smooth 
without any trace of sculpture. So is the cast of the Himdlayan M, Dalailame. 
But the case is different, where parts of the shell are preserved, as in the specimen 


* C. A. White,—Bull, U. 8. Geol. Surv. No. 77. Washingt 391 : é ; 
of fossils, Pl. J, fig. 1-3, p. 21. gten, 1891. The Texan Permian and its mesozoic types 
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figured PI. I, fig. 6 a. They are Covered by delicate striations, curved towards the 
siphonal margin in g slightly falciform shape, and Srouped together in such a 
manner as to form very flat folds, with smooth intervals, The two strin bordering 
each of these flat folds are always the most prominent ones. Towards the siphonal 
margin they disappear rather abruptly, whereas they are most strongly developed 
in the middle region of the lateral parts, 

The two specimens are entirely chambered. 

Sutures.—In its genera] characters the sutural line of this species is very simi- 
lar to that of 2. Wynnei. In both Species five lateral lobes are present, in both 
the adventitious denticulations are arranged along the parallel margins of the 
siphonal saddles, their upper terminations showing in trefoil shape and in none 
of them is the difference between larger and smaller lateral lobes very conspicuous.. 

The narrow siphonal lobe ends in a sharp point on both sides of the semicircu- 
lar siphonal tubercle. The high siphonal saddle is bordered by parallel margins and 
exhibits six indentations or small adventitious lobes along its outer, and seven along 
its inner, boundary. The indentations near the upper termination of this saddle are 
as strong as the rest. They correspond to each other in a perfectly symmetrical 
manner, with the exception of the lowest adventitious Indentation at the base of the 
inner margin, which is bipartite, 

Asin MU. Wynnei this siphonal saddle is situated precisely on the marginal edge 
of the whorl, so as to be placed with one side on the flat siphonal part, with the 
other on the lateral part of the shell, the marginal ridge cutting it into two symme- 
trical portions, 

The base of the siphonal lobe is situated considerably higher than the lateral 
lobes, It is at an equal height with the middle of the first lateral saddle, whereas 
in UM. Wynnei it is on the same level with the second lateral lobe, 

The principal and third lateral lobes are the largest. Of their two unequal 
branches the minor ones are the longer. The second lateral lobe is much shorter and 
of nearly equal size with the fourth lateral lobe. From the third lateral lobe and 
towards the umbilical suture the lobes gradually diminish in size, There is no 
remarkable difference in size between the three first lateral lobes and the following 
ones, a8 in Medlicottia artiensis.' 

The projection of the periphery of the penultimate whorl touches the outer 
branch of the fifth lateral lobe in the last volution. The auxiliary lobes follow to 
the number of four outside the umbilical suture. The two first are bipartite like 
the lateral lobes, but with symmetrically arranged branches. The following auxili- 
ary lobes are simple, their termina] branches disappearing gradually, 

Locality and Geological fosition—Number of specimens examined.—From the 
main layer of the Otoceras beds, Shalshal cliff near Rimkin Paiar encamping 
ground; 1, Coll. Diener; from the shales immediately above the main layer of 
Otoceras woodwardi, Griesb. 1, Coll. Diener, 

Remarks,— Nedlicottia Dalailame is most probably a descendant of Y, 
—Mém. de |’ acad. imp. des sciences de St. Pétersburg, ser. vii, XXXVII, 1889, Pl, I, fig. 1, 


ee Karpinsky, 
6. 
12 


p. 2 
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Wynnei, Waagen, to which form it is closely allied. There are, it is true, sufficient 
differences between the two forms to make their distinction rather easy. In the 
Himdlayan species the transverse section is considerably broader, the umbilicus 
is larger, and the margins of the siphonal part are provided with sharp ridges. Its 
sutural line differs by a shorter siphonal lobe, by the bipartite arrangement of the 
lowest adventitious indentation at the interior margin of the siphonal saddle, and 
in the larger size of the interior branch at the base of the principal lateral saddle. 

These points of difference are, however, of smal] importance compared with the 
close affinity to UM. Wynnei which this species exhibits in its most conspicuous 
characters, and there can be no doubt that the two species belong to one and the 
same group of forms. In addition to Karpinsky’s classification of the species 
which belong to the genus Medlicottia, the hitherto known forms of the latter may 
be grouped most conveniently as follows :— 


Group of MEDLICOTTIA ORBIGNYANA, VERN. 


1. M. orbignyana, Vern. . ‘ ‘ ‘ : Ural, Sicily. 
2. M. primas, Waagen . ; : ° ‘ . . Salt Range. 
3. M. Verneutit, Gemellaro . . . . . : Sicily. 
4. M. Marcout,Gem. ; . . ° ; . _ Sieily, 
5. M. difrons, Gem. : ‘ ‘ ‘ ‘ ‘ Sicily. 

: 6. M. Copet, White ‘ . . : ‘ - Texas, U.S. 


Group of Mepiicortia Wynngi, WaaGen, 


° (7) M. Wynne, Waag. e ® ® ° e e Salt Range. 
2. (8) M. Dalailamea, nov. sp. . ° ‘ : : . Himélayas. 


pad 


Group of Mepiicotria artiensis, Griin, 
1. (9) M. artiensis Griinewaldt ‘ é ; Ural. 
- (10) M. sp. ind., Karpinsky Z a: : ; r Ural. 
» (11) HM. karpinskyanc, Kortow j ; . : Ural. 


© x2 


Group of Mepticortia Scuorrni, Gem. 


1, (12) M. Schopent, Gemellaro . . : , Sicily. 


The presence of Medlicottia Dalailame in the Otoceras beds of Pain Khanda is 
of great interest, as it appears to be the only species of Medlicottia which has as 
yet been found in triassic beds, if we except an unpublished form from the Meeko- 


ceras beds of Idaho (U.S. North America), which, according to White’s opinion, will 
turn out to belong either to this genus or to Sageceras. 


Subfamily : HEDENSTROEMINA, Waagen. 


Genus: HEDENSTROEMIA, Waagen. 
rs he genus Hedenstroemia is looked upon by Waagen as type of a subfamily 
of the Pinacoceratidae in which, besides this genus Clypites, Waagen, and Carnites 


> C. A. White, ; 
fossile, Bull. U. 8. Geol. Surv., No. 77, Washington, 


uy ° e e 
Tiai- oo he Texan Permian and its mesozoic types of 
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with two edges along the siphonal part, and by the existence of only a single adven- 
titious lobe, which perhaps is only developed in later stages of growth. 

The two typical species of the genus Hedenstroemia are HI. Hedenstroem;, 
Keys. and 41. furcata, Moja. The first species jis based on a specimen, collected 
by Hedenstrém at Kotelny, one of the New-Siberian islands, which wag first 
described by Eichwald in the Bull. Scient, de |? Academie des sciences de St. Peters. 
bourg, IX, p. 113, in 1892. It was described and figured as Ceratjtes Hedenstroemj 
later on by Graf A. Vv. Keyserling in tho Teport on A, Th. yon Middendorff’s 


traveller had acquired at Jakutsk among a collection of other triassic and 
Jurassic fossils from the mouths of the Olenek River? B, y. Mojsisovies*? in his 
Memoir on the triassic faune of the Arctic region, transferred the species, together 
With a second one, J. Furcata, Oeberg, which had been collected in the Posidono- 
mya limestone of Spitzbergen and described by Oeberg in 1877, to the genus 
Neekoceras, in spite of its decidedly marked adventitious lobe. Another species 
very Closely allied to 7. Hedenstroemi was described by the same author in 1888 


species FE, vy, Mojsisovicgs Compares to Proptychites lawrencianus, de Kon., on 
account of the similar shape of their saddles in the sutural line. The presence of 
adventitious elements he apparently did not think to be of generic importance, 
Probably from an analogy to the development of the sutural line in Carnites, 
Mojs.® 

Like the above mentioned species of Hedenstroemia, Carnites is distinguished 
by the presence of adventitious elements in the full stown stage. In quite young 
specimens only, which in their general shape have not yet passed from the Meeko- 
céras stage into the Hungarites stage, the sutural line is simple and no distinct 
adventitious lobe ig visible, 

While E. y. Mojsisovics considers the adventitious lobe in Carnites (and 
Consequently also in Hedenstroemia) as a character of minor importance, which is 
acquired in later stages of growth only, Waagen in his memoir on the triassic Cepha- 
lopoda of the Ceratite formation in the Salt Range takes a perfectly different view of 
the subject. He thinks that the formation of a separate adventitious lobe requires 
such a peculiar mode of development of the sutural line, that the presence or 
absence of adventitious elements, in forms which are really intimately connected, 


: Waagen,—Ceratite formation, Joc. cit., p. 141, ee 

* A. Th. von Middendorff’s Sibirische Reise, I. pt. 1. p. 277; and Bull. phys. meth. de I’ scad. des Soiences de St. 
Pétersbourg, V. No. 11, P. 166. Pl. IL, fig. 6, 6, 7. 

* Arktische Triasfauuen, Joc, cit., p. &0, 81. : : 

* Eo. Moajsisovics, Ueber einige arktische Trias Ammoniten des nérdlichen Sibirien, Mém, de |’ Acad. impér. 
des Sciences de St. Pétersbourg, ser. vii, XXXVI, No. 5, 1888, p. 10, Pl. I, fig. 13, i 

* Eo. 4 0j4isovics,—Cepbalopoden der Mediterranen Triasprovinz, Abhandign. k. k. geol. Reichs—Ansta 
Wien, X, p, 997, 


rT 
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as different species of one and the same genus are supposed to be, must needs be a 
character of the highest importance. Waagen consequently includes alt the forms, 
provided with a laterally compressed shell and distinctly separated adventitious ele- 
ments in their sutural line, in the family Pinacoceratide. ; He therefore removed 
Hedenstroemia Hedenstroemi, the Olenek species closely allied to the former, which 
had been described by E.v. Mojsisovics, and also H. furcata, from the genus 
Meckoceras, and united them in his new genus, taking the name from the discoverer 
of the first triassic ammonite in Siberia. 

Lam bound to confess, that I fully agree with Waagen’s opinion regarding 
this subject, and I may add that it is especially Karpinsky’s' interesting study on 
the development of the sutural line in Medlicottia, which induces me todoso. As 
far as the Pronorites stage, the development of the sutural line in Medlicottia has 
been followed in a really convincing manner. But neither in this stage nor in the 
following Sicanites stage —bipartite lateral lobes and bipartite siphonal saddle—ad- 
ventitious elements are present. From this fact we may conclude, that the ancestors 
of Medlicottia like those of Carnites were not provided with adventitious elements, 
and that even in Medlicottia, which is decidedly one of the most typical members of 
the Pinacoceratide, adventitious lobes do not exist in the juvenile state, but, as in 
Carnites, are only acquired in later stages of growth. , 

E. vy. Mojsisovics has been misled, in his comparison to Proptychites lawrenct- 
anus, de Kon.,? by M. de Koninck’s drawing, in which the siphonal prominence may 
be easily mistaken for an adventitious saddle. In reality the similarity of Heden- 
stroemia and the Salt Range species is only a very distant one. 

Quite recently E. Haug* also removed Hedenstroemia furcata, Oeberg, from the 
genus Meekoceras, into which it had been placed by E. v. Mojsisovics, but united 
it with Norites, v. Mojs.,4 which has no adventitious lobe. This view is, however, 
decidedly erroneous. Either Haug confused the characteristic indentation in the 
principal lateral lobe of Morites with an adventitious saddle, or he considered the 
two marginal edges of the siphonal part to be of generic importance, whereas they are 
of a very subordinate systematic value, as pointed out by E. v. Mojsisovics and Waagen, 
and fully confirmed by my studies of the Himélayan species of Danubites, Flemin- 
gites, Meekoceras and Ophiceras. 

In the subrobustus beds of the Himélayan lower trias, Hedenstroemia is repre- 
sented by two species, one of which is identical with the Siberian form described 
by E. v. Mojsisovics. In the Salt Range the present genus is replaced by 
Clypites, Waagen, which in its general shape is somewhat similar to Hedenstroemia, 
but differs from the latter by a much less distinctly individualised adventitious 
lobe. 


2 A, Karpinsky, Ueber die Ammoneen der Artinskstufe und einige mit denselben verwandte carbonische Formen 
Mém. de l’acad. imp. des sciences de St. Pétersbourg, vii. ser, XX XVII, 1889, p. 22, 23. 


* L. de Koninck, Descriptions of some fossils from India, discovered by Dr. A.. Fleming of Edinburgh, Quart. 
Journ. Geol. Soc. XIX. 1863, pl. VI. fig. 3. 


: ° EF. Haug, Les ammonites du Permien et du Trias. Remarques sur leur classification, Bull. Soc. Géol. de France 
ii. ser, XXII, 1894. p. 393. 


* E. v. Mojsisovics, Cephalopoden der Mediterranen Triaxprovinz, l. c. p. 201. 
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1.— HEDENstROEMT,A Mosstsovicsr, Diener, P], XX, fig. 1 a, b, ¢. 


1888. Meckoceras nOv.. sp. ind. ex, af. MU. Hedenstroemi, E. y. Mojsisovies, Ueber einige arktische Tring. 
Ammoniten des nérdlichen Sibirien, Mém. de Vacad. impér, deg sciences de St, Pétersbourg, sér. 
vi, XXXVI, No, 6, p. 10, Pl. 11, II fig. 13. r 


Dimensions. 
Diameter of the shell , . ; ‘ : ; ‘ ; ‘ - 174 mm 
” ” 99 urabilicus . ° * e e a s o - 13 ” 
Height of the last valeting f from the umbilical suture - 965 ,, 
» ~~» preceding whor! bE 
Thickness of the last volution , ‘ é » 42 


One of the species from the subrobustus beds of Spiti in Griesbach’s collection is 
identical with the fragment, figured and described by E. y. Mojsisovies and con- 
sidered by this author as a near ally to Hedentroemig Hedentsroemi, Keyserling, Ag 
my specimen is much more complete than Stubendorff’s Siberian fragment, I have 
ventured to give a proper name to the species, whose characters can now be fixed in 
& more satisfactory manner. 

The genera] shape of the shell is flatly disciform, with high whorls, a compara- 


greater portion of the periphery, their originally sharp condition is still partly shown, 

The transverse section of the whorls is Sagittate. The largest transverse 
diameter corresponds to the lower part of the Volutions. The lateral parts are flatly 
arched. A rounded off umbilical edge separates them from the low but Vertical 


The overlap of the last volution over the previous one amounts to but little less 
than half of the height of the former. The volutions are more than twice as 
high as broad, 

In this specimen exactly one quarter of the last volution forms part of the 
body chamber. 

Sutures.—The most characteristic part of this Species is its sutural line. 

The siphonal lobe is rather short and divided by a very high siphonal prominence, 
which reaches almost to the same level as the adventitious saddle. Each of the two 
branches of the siphonal lobe is provided with a very strong indentation, which is 
situated about near the middle of the height of the siphonal prominence, By this 
indentation, which almost takes the shape of a proper adventitious element each of 
the two lateral branches of the siphonal saddle is divided into two portions, They 
terminate both in single, sharp points, but the one situated nearer to the siphonal 
prominence is considerably shorter. 

The siphonal lobe is followed by a narrow, elongated adventitious saddle, which 
8 rounded above and considerably lower than the second adventitious saddle. The 
adventitious lobe, situated between the two adventitious saddles, is considerably 
longer than the lateral branches of the siphonal lobe. It terminates with two denti- 
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culations at its base, which are accompanied by two smaller denticulations, situated 
a little higher up, at the base of the marginal walls. The second adventitious saddle 
is elongated, symmetrical and narrow, rounded above to the shape of a pointed arch, 
as in Proptychites lawrencianus, de Kon., or in Aspidites superbus, Waag.! 

The principal lateral lobe is the largest, and is provided with eight to ten 
denticulations, which do not affect the marginal walls of the adjoining saddles. 

The principal lateral saddle is the highest among all. It is very obliquely round- 
ed above, its highest point beimg shifted towards the umbilical region. As in the 
second adventitious saddle, its top forms an entire, rounded, and somewhat pointed 
arch. It slopes rather steeply towards the broad second lateral lobe, which is pro- 
vided with six to seven coarse indentations. | 

The broad second lateral saddle is not pointed above, but of a rather clumsy 
shape and very broadly rounded. The projection of the periphery of the preceding 
whorl divides it in two. The auxiliary series consequently begins at the umbilical 
side of this saddle. 

The broad, first auxiliary lobe exhibits a tripartite arrangement, and is distinct- 
ly individualised. A row of irregular indentations follows which is characterised by 
a remarkable difference in the shape of the denticulations corresponding to lobes 
and saddles. The former are sharply pointed, the latter obtusely rounded above and 
bordered by marginal walls, which converge decidedly towards the tops. 

As far as the umbilical suture the auxiliary series may be resolved into three 
lobes and four saddles. The first two saddles culminate in two obtusely rounded 
denticulations. The serrations between these secondary denticulations are shorter 
and narrower than the one which separates the two saddles themselves. This latter 
indentation—the second one counting from the first auxiliary lobe towards the um- 
bilical suture—ought therefore to be considered as the second auxiliary lobe. The third 
auxiliary lobe is again more distinctly marked than the indentation separating the two 
culminating points of the second auxiliary saddle. The two following auxiliary 
saddles are not bipartite. The fourth auxiliary saddle is very flat and extends 
along the low umbilical wall below the umbilical suture. 

The internal lobes are not completely preserved, as is the case in Stubendorff’s 
fragment from the Olenek beds. It is possible, however, to state the remarkable 
length of the funnel lobe (as the antisiphonal lobe or internal lobe has been called 
by Hyatt). 

If we compare the sutural line of our specimen with that of the fragment, 
figured and described by E. v. Mojsisovics, we find a most striking similarity even in 
the minor details. In the Siberian fragment the siphonal and adventitious lobes 
with the intervening saddle are partly weather worn and their details destroyed. 
The identity of the general arrangement of the adventitious elements in the two speci. 
mens is, however, clearly proved by the figure (loc. cit., Pl, IIT, fig. 13). From the 
second adventitious saddle as far as the first auxiliary saddle the lobe line is per- 
fectly identical. The auxiliary series is asymmetrically developed on the two sides 


 Ceratite formation, Pl. XXIII, XXIV, fig. 1 a, b, p. 218. 
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of the Siberian fragment. The left side is identical with our Specimen, whereas on 
the right side the following differences may be observed. The first auxiliary 
saddle is tripartite instead of culminating in two denticulations only, and the third 
auxiliary lobe is legs distinctly individualised. 

As perfect identity of the left side of the Siberian specimen and ours exists 
regarding the very characteristic and complicated sutura] line, and ag the two speci- 
mens equally well agree in al] the other characters, as far as they can be made out 
from v. Mojsisovics’ fragment, I think to be justified in uniting them as one and 
the same Species, which will bear the name of the celebrated Viennese paleontologist, 

Locality and Geological position. Numbers Of specimens examined.— Sub- 
robustus beds, S.E. of Muth, Spiti, 1, Coll, Griesbach. 

Remarks.—The nearest ally to this Species is 77, edenstroemia. Hedenstroemi, 
Keyserling.! 

As has been Pointed out by E, vy. Mojsisovics (Arktische Triasfaunen, p- 81), 
the name Z. Hedenstroemi must be kept for the specimen mentioned by Eichwald 
in 1842, with which the specimen of a true Neekoceras (subgenus Kingites, 
Waagen) without any adventitious lobes, from the Olenek beds, have been erroneously 
identified by Graf. Keyserling (loc. cit. » Pl. III, fig. 1, 4,3). If the name Hi. 
Hedenstroemi is restricted to the fragment from the island Kotelny, as it ought to be 
done, a comparison of this species with ours leads to the following Conclusions. 

In general shape and involution the two species are very similar, It ig Very 
doubtful whether Keyserling’s figure (Pl. IT, fig. 7) is correct as Tegards the sharp 
edged character of the siphonal part, as the impression of the broken off inner volu- 
tion at the internal part of the fragment Clearly shows the Presence of two marginal 
ridges along the siphonal part of the penultimate whorl. 

As regards the arrangement of the sutural line, the chief difference consists in 
the extremely short siphonal lobe of the Siberian fragment, The first adventitious 
saddle is therefore much higher towards the adventitious lobe. The three following 
lobes and saddles agree tolerably well in the two species. Of the auxiliary series 
nothing is preserved in the fragment collected by Captain Hedenstrom,. In Key- 
serling’s figure this part of the sutural line has been reconstructed from one of Mid- 
dendorff’s fragments, which accidentally seemed to correspond to the former, It has, 


2. HepENstRorMiA SP. IND. EX AFF, H. Mosstsovicsr, Dien, Pl., XXII, fig. 2. 


Dimensions. 
Diameter of the shel] ; ‘ : 4 : e . . - app. 105 mm, 
BP 9 um bilicus e e e e@ e e e * ° 11°5 ” 
Height } f . 57 ” 
the | lution . 
Thickness one leat volution 20. =, 


" Graf. Keyserling, Beschreibung einiger von Dr. A. Th. Middendorff mitgebrachten Ceratiten des arktischen 
Sibiriens Bull de l'Académie des Sciences des St. Petersbourg, V No. 11 p .7, PL. II, fig. 6, 6, 7, reproduced in A. 
Th. ¢. Middendorgf’s « Sibirische Reise, ”. Bd. I, Th. i, Taf, II, fig. 6, 6, 7, p. 244, 

K 
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These measurements refer to a rather fragmentary specimen in Griesbach’s- 
collection. 

It is very similar to the preceding species in general shape, differing speci- 
fically by the arrangement of its auxiliary seriesof the sutural line, As in Heden- 
stroemia Mojsisovicsi.the transverse section of the volutions is more than twice as high 
as broad, of a sagittate shape, bordered by flatly arched lateral parts and provided 
with marginal ridges which separate the former from the narrow and perfectly flat 
siphonal part. A low but vertical umbilical wall surrounds the small umbilicus. 
It joins the lateral parts in an obtusely rounded umbilical edge. 

_ The surface of the cast is smooth, no trace of any sculpture being indicated 
either in this or in the preceding species. 

‘The fragment consists of air chambers only. 

Sutures.—The first adventitious saddle is considerably smaller than in JZ. 
Mojsisovicsi, whereas the adventitious lobe is only a little shorter than the 
principal lateral lobe. It is not distinctly bipartite at its base asin the preceding 
species, but terminates in a single sharp point, the other denticulations forming 
together a distinct arch. The siphonal lobe is not well enough preserved to allow 
of its being studied in detail. The two lateral lobes and saddles are identical with — 
those in H. Mojsisovicsi, and I need not therefore describe them further. 

Essential differences exist however in the arrangement of the auxiliary series. 
The first auxiliary lobe is followed by a clumsy saddle of nearly equal shape and but 
little less size than the second lateral saddle. Its inner (umbilical) margin is 
again bordered by a strongly serrated, distinct auxiliary lobe. That the first 
auxiliary lobe and saddle really hold this position and not, as one might be induced 
to suppose from their shape, that of a third lateral lobe and saddle, I have been 
able to determine by breaking the specimen in two. The projection of the periphery 
of the penultimate volution touches the top of the second lateral saddle. The follow- 
ing lobe and saddle must consequently be considered as belonging to the auxiliary 
series in spite of their shape and size. 

It may be questioned, whether the next sutural element ought more properly to 
be considered as a bipartite auxiliary saddle or as two independent saddles divided 
by a short auxiliary lobe. The next rounded auxiliary lobe is again perfectly dis- 
tinct. It is followed by a flat auxiliary saddle, reaching down to the umbilical suture. 
The two culminations of the doubtful bipartite auxiliary saddle are conical, with 
rounded tops. They are separated by a sharply pointed indentation. 

Locality and Geological position. Number of specimens ezamined.—Subrobus” 
tus beds S. E. of Muth, Spiti, 1, Coll. Griesbach. 


Family : P?YCHITID# mihi (Ptychitine. v. Mojs.). 


a. Subfamily: NANNITINSE, Dienen. 


Genus: NANNITES, v. Mojsisovics. 
The genus Nannites was introduced by E. v. Mojsisovies' for a few upper triassic 


— a v. Mojesisovics,—Die Cephalopoden. der Mediterrgnen Trinproving, Abhandig., k. ke, Geol, Reicha-Anst,, 
2,4, p. 219. | | 
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‘Species, from the Alpine Wengen. and-8t. Cassian beds, distinguished:by their very 
‘Slobose shape azida niost simple: gonistitic: Jobo, linen, 
‘In the diagnosis of thig genus the following characters are.quoted by E:.v, Mf oj- 
sisovics as of generic importance. Shell smooth or provided with contractions, yoly- 
tions.. globose, overlapping each other:to a. very remarkable extent, body chamber 


by a siphonal prominence, a rounded latera] lobe, which corresponds to the projection 
of the periphery of the preceding volution, and a short rounded off auxiliary lobe, 
The presence of this genus in strata of upper triassic age seemed to be so much 
the more strange, as none of its representatives had been met with hitherto in older 
deposits. Now, the Presence of two species of Nannites in the Otoceras beds of Spiti 
is demonstrated. They fully agree in all their principal characters with the diagnosis 
given by v. Mojsisovies : arid there can be no doubt as to their belonging to this 


is proved, its occurrence in the Muschelkalk ‘sas yet doubtful. In Stoliczka’s collec. 
tion from Spiti; there is, it is true, a fragmentary specimen of a globose ammonite with 
apparently goniatitic sutures, which on account of its bad state of preservation, I 
did not venture to describe in my Memoir on the Cephalopoda of the Himélayan 
Muschelkalk. N ow, however, since I have been able to prove the presence of 
_ Nannites in the Himélayan lower trias, I am much inclined to refer this fragment 
to the same genus, 

It has been remarked by E. V.-Mojsisovics, that it might perhaps be more econ. 
venient, to consider Nannites as the type of a proper subfamily. The « family”? 
Pinacoceratide, vy. ‘Mojsisovics, has since been promoted by Waagen to the rank 
of a suborder, and its different subfamilies have been broken up into a number of 
subdivisions. Iam consequently obliged to establish the subfamily Nannitine, in 
which the genus Nannites will have to be comprised. 

I must say a few words here about the Classification of the different subdivisions 
of the Ptychitide, adopted in the present memoir. 

In accordance with K. A. von Zittel' I accept the Plychitide in the extension 
Piven to the subfamily Prychitinae by E. v. Mojsisovies, but as & proper family. 
Among this family I am going to distinguish the Nannitine, Ptyichiting (=Plychi. 
tide, Waagen), Hungaritine and Meekoceratine, (=Heekoceratide, Waagen) as 
subfamilies, In this respect Tam, it is true, at variance with Waagen, who does not 
accept the Ptychitine in the sense of E. y, Mojsisovics as a proper family, but dis- 
tinguishes among the Pinacoceratide occurring in the Salt Range the five families 
Lytoceratide, Pinacoceratide, Ponitida, Ptychitide Meehkoceratide. Were I 
to accept this olassification for the Him4layan Cephalopoda, I ought to have added 
two more families to those mentioned by Waagen, viz., the Nannitide and the 
Hungaritide. But this did not seem to fit into the classification of the Ammonea 


1K. A. von Zitted,- Handbuch der Palecontologie, I Abthg. II. Bd., p. 446. 
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trachyostraca, in which two families only of a much larger extent are generally 
understood in which the different types, united into subfamilies, deviate at least as 
far from each other as the Meekoceratine do from the Ptychitine or from the 


Hungaritine. _ 
After these general remarks I may proceed now with specific descriptions. 


1, NANNITES HINDOSTANUS, nov. sp. Pl. VII, fig. 3, 11, 12. 


Dimensions. 


Fig. 3. 
Diameter of the shell . 5 é ; é ‘ ‘ ‘ é . 17 mm. 
9 9” 99 umbilicus @ e ® e e e 4 9 
: from the umbilical suture . ° - %r, 
Height of the last volution ; e preceding whorl , . : : 45 = 
Thickness of the last volution. ° : ‘ ; : ; ‘ : 8 , 


In the Himdlayan collection there are several specimens which belong to this 
species, and several amongst them with their entire body chambers and the apertura! 
margins preserved. 

In general shape and involution the species reminds one of N. spurius, 
Munster,’ from St. Cassian, whereas in the two other Alpine species of this genus, 
N. Bittneri, Mojs.,> and N. fugaz, Mojs.,° the whorls overlap each other toa 
somewhat larger extent. 

The shell is thickly globose with inflate volutions, as in the family of the 
Arcestide or in young individuals of Ptychites. The whorls do not overlap each 
other completely and consequently leave a comparatively wide umbilicus open. The 
transverse section is thicker than high, even in full grown specimens. Its largest 
transverse diameter is situated in the neighbourhood of the umbilical region. 

The siphonal part is broadly rounded and passes gradually into the lateral 
parts, which in their lower portion are running almost parallel and join the verti- 
cal umbilical wall in a distinct umbilical edge. 

The surface of the cast is covered by distinctly marked contractions, to the num- 
ber of about 16 in the last volution of my largest specimen (Pl. VII, fig. 3). 
These contractions reach from the umbilical suture in the shape of strongly for- 
ward bent curves across the siphonal side, where they are more deeply sunk, than in 
the lateral parts. The laminz of the shell, being situated behind these contrac- 
tions, are sharply cut off by the latter ; whereas they gradually pass into the laminz 
situated in front. This phenomenon has been called “direct imbrication’’ by E. 
v. Mojsisovics (Cephalopoden der Mediterranen Triasprovinz, p. 12). 

In one of my specimens the shell is partly preserved (Pl. VII, fig. 11). It 
is covered with very numerous and delicate striations, parallel to the contractions. 
These striations which correspond to the lines of growth of the shell, as well as the 
contractions themselves, are an exact copy of the shape of the apertural margin, which 
in some of my specimens is perfectly well marked. From the sutural line to the 


'Grft Ju. Munster,—Peitriige jur Googausic und Petrefactenkunde des siiddstlichen Tirols, p, 127, Pl. XIV, fg. 7. 
°E. v. Mojsisovics, Cephalopoden der Mediterranen Triasprovinz, p 210, Pl. XXXIX, fig. 11, 
4. o. Mojsisovics ibid. p. 211, Pl. XXXIX, fig 10, 
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siphonal part it describes a falciform, strongly forward bent curve with a slight 
depression near the siphonal margin. . 

From the specimen figured Pl, VII, fig. 11, it may be clearly seen that the 
contractions are restricted exclusively to the cast, but are absent in the Shell. The 
cast of the inner volutions of this Specimen shows the contractions distinctly, 
whereas but very faint traces of them are visible in the last Volution in places 
where the shelly layer has been Preserved. From this fact it is evident, that the 
contractions correspond to thickened portions in the interior of the shell as in the 
genus Arcestes, 

Exactly three quarters of the last volution belong to the body chamber. 

Sutures.—The general similarity in the arrangement of the sutura] line in 
Nannites to Tirolites and Dinarites has been pointed out by E. v, Mojsisovies, who 
found however a point of difference in the fact, that in the two genera of the 
Ammonea trachyostraca the Projection of the periphery of the penultimate whor] 
touches the latera] saddle of the last Vvolution, whilst in Nannites it touches the 
lateral lobe. Our Species is provided with g sutural line, the arrangement of which 
is in full accordance with the one observed in typical species of Dinarites or Tipon 
‘ile, as the lateral saddle, not the lobe, is met by the projection of the periphery 
of the preceding whorl. 

The sutures are perfectly goniatitic, The lobes are of nearly equal depth. 
The auxiliary lobe is situated a little lower than the lateral lobe, which in itself 
stands at a somewhat lower position, than the siphonal lobe. Our Species is there- 
fore easily distinguished from NV. spurtus, which jis characterised by a very deep 
Position of its siphonal lobe. The siphonal lobe is divided into two terminal 
branches by a very short and broad siphonal prominence. ‘The siphonal saddle is the 
largest. The saddles are converging upwards, but evenly rounded above, The flat 
auxiliary lobe is distinctly marked outside the umbilical suture. 

Two internal lobes occur on each side of the antisiphonal lobe. 

Locality and Geological Posi tton— Number of specimens eramined.—Otoceras 
beds; S.E. of Muth, Spiti, 12, Coll., Griesbach. The Specimens were extracted 
from a dark, semicrystalline limestone together with the following species and with 
Llemingiles Guyerdeti, 


2. NaNNITES HERBERTI, noy, sp. Pl. VII, fig. 2, 


Dimensions. 
Diameter of the shell : : ; . . : : ‘ - 14mm. 
. 33 3”? 2” umbilicus ® - 6 e . s . ° . e 4 »”» 
Height of the last volution om the umbilical] suture . . ° e 6 ” 


» » preceding whorl , j F : 


Thickness of the last yolotion 75 


This species is distinguished from the preceding one by a more considerable 
Overlap of the volutions, recalling in this respect VV. Bittneri, v. Mojsisovics, 
and by a smaller number of deep contractions. As in the preceding species the 
contractions ure directly imbricated. In the last vulution of my specimen five con- 
fractions may be counted, 
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The volutions are thicker than high. -The ovétlap of: the last over the penulti- 
mate whorl is at least one half of the entire height of the former. -In this respect 
the -figure Pl. VII, fig. 3-b, is incorrect, as may be easily-seen from a comparison 
with fig. 3 a. 

Between the contractions of the cast, the most important -elements of its 
sculpture, delicate furrows occur, which-are especially well marked in the siphonal 
part. -No trace of the shell is preserved. 

The greater portion ‘of the last volution in: the: specimen described belongs. to 
the body chamber, but the apertural margin is not preserved. Of the sutures faint 
traces only-are indicated, and it is sufficient to state that they are in general 
identical with those of Nannites hindostanus. :An auxiliary lobe is present. The 
projection ofthe periphery of the penultimatd volution apparently meets the lateral 
lobe in the last whorl. 

Locality and Geological position— Number. of specimens examined,—Otoceras 
beds; S.E. of Muth, Spiti, 1, Coll. Griesbach. 


b. Subfamily: PTYCHITINZ mihi (=Ptychilide, Waagen). 
-PROPTYCHITINA, Waagen. 


Genus: PROPTYCHITES, Waagen. 


1892. Proptychites, Waagen : Rec. Geol. Surv. Ind. XXV, 183. 

1892. Proptychites, Waagen: Jahrbuch k. k. Geol. Reichs-Anst., XLII, 379. 

1895, Proptychites, Waagen : Salt Range Fossils» Palszontologia Indica, ser. xiii, II, Fossils from the 
Ceratite Formation, p. 162. 

The genus Proptychites has been created by Waagen for the accommodation of 
Ceratites lawrencianus, de Kon,! and a great number of closely allied forms from 
the Ceratite Formation of the Salt Range. Griesbach? in his memoir on the 
Cephalopoda of the Himélayan Otoceras beds had united de Koninck’s species 
with the genus Ptychites, on account of a general similarity in the shape of the shell 
and the mode of involution. Later on it was placed into the genus Heekoceras by 
E. v. Mojsisovics,? who even supposed from de Koninck’s figure, that it might 
belong to his group of Meekoceras Hedenstroemi, distinguished by the presence of 
an adventitious lobe.+ This suggestion has been proved to be erroneous by 
Waagen, who in his views, regarding the generic position of Ceratites lawrencianus: 
comes much nearer to Griesbach’s opinion. He not only removes the species from 
Meekoceros but from the Meekoceratide altogether and considers it as type of 
a proper genus, which together with Ptychites, v. Mojs., Sturia, v. Mojs. and 
Waagen’s new genus Beyrichites form part of a subfamily of his Ptychitide. 


* Quart. Journ. Geol. Soo., XIX, p. 14, Pl. VI, fig. 8, and “Mémoire sur les fossiles paléozoiques, recucillis 
dans 1’ Inde”’ p. 8. 


? Palontological notes on the Lower Trias of the Himdlayas, Rec. Geol. § Ind 
3 Arktische Triasfaunen, p. 79. ayas, Rec. Geol. Surv. Ind. XIII, p. 109. 


‘ EH. v. Mojeisovics, Ueber einige arktische Trias emmoniten'des nérdlichen Sibirien. Mém. de l dead. imp. 
des ecences de St.Pétersbourg, ser. vii, XXXVI, No 5, p- 10. 
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Proptychites is considered by Waagen to.he the Presumptive ancestor, of Ply- 


chites. He lays a special stress on the striking similarity, which most of the Salt 


Range species belonging to this genus: bear to the stoup of the Prychites Jlexuosi, 
not only in the genera] configuration of the shell, finding its ox pression chiefly 
in the similar transverse section of the Whorls, but also in the sculpture, as far as 
any such exists. There remains, however, a Ttemarkable difference in the sutural line, 
which in Proptychites is either ceratitic or in the most developed species (Propty- 
chites ammonoides, Waagen, loo. cit. P]. XVII, fig. 1, Pl. XIX, fig. 2, P- 171) brachy- 
phyllic, but never phylloid, as in Ptychites. Although it is true, that the siphonal 
tubercle in. most species of Proptychites is. of an-unusually large size, the siphonal 
saddle never takes the characteristic shape of a very subordinate sutura] element as 
in typical species of Ptychites. As has been pointed out by Waagen himself trans- 
itional species between the two genera have not been found up to the present, and in 
the species hitherto known the difference in the general arrangement of the sutural 
line is still so considerable, that a close affinity between Proptychites and Ptychites 
is yet far from being established. 

The question, whether Proptychites, which after all is distinguished both from 
Ptychites and from Neekoceras by sufficiently well marked generic characters, ought 
to be placed among the Ptychitineg or the Meehoceratine can, however, be deci- 
ded from another point of view. The typical species of Meekoceras are distinguished 
by comparatively high and compressed whorls, even in young stages of growth, 
although, as in most triassic ammonites, they are more compressed when full grown. 
In Ptychites, on the contrary, one of the most important characters is the globose 
shape in young stages, recalling Arcestes, In the groups of the rugifert and of 
the opulenti, the thick, globose original shape persists even in the full grown indivi- 
dual, whereas in the groups of the megalodisci, Jlexuosi and subflexuosi the Shape of 
the individual changes considerably in different stages of growth. To all these 
groups, however, the original globose shape of the interior volutions is common, In 
this respect many instances have been described by E. v. Mojsisovics in his Cephalo- 
poden der mediterranen Triasprovinz. Among the Himélayan species of Ptychites 


Whereas in the full sTown specimen (fig. 1) the volutions are considerably higher 
than broad, the reverse is the case in the smaller specimen (fig. 2). 
| When describing the Cephalopoda of the lower trias from the Ussuri district 
{Eastern Siberia), collected by Swanow, I had an opportunity of examining a great 
number of typical Proptychites, which genus is very largely represented in the fauna 
of these beds. From the cross section of Proptychites hiemalis, Dien.. full evidence of 
the globose shape of the young individuals could be got. In my targer specimens 
transverse diameter of 21, viz., 17 mm., corresponded to a height of the volution of 
33, viz..28 mm. The volutions of the full grown specimens therefore appeared to he 
Scarcely less Compressed than in some species of the HMeekoceratine, for instanca 
Koninckites lyelléanus, de Kon., or in Koninckites gigas, Waagen (luc. cit. Pl. XXXII, 
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fig. 26). Butin the penultimate volution of another specimen the proportion of height 
and thickness was as 13 to 12, and in a specimen, figured in the Mémoires du 
Comité Géologique dela Russie, XIV, No. 3, Pl. V, fig. 4, it was as 10°5 to 10 only. 

As the results of Waagen’s important studies were not yet known to me at the 
time when I wrote my memoir on the Cephalopoda of the Himélayan Muschelkalk, 
I had accepted the genus Meekoceras in the same, rather wide sense, in which the 
name had been applied by E. v. Mojsisovics. Waagen since tried to prove that three 
different groups of forms had been mixed up by E. v. Mojsisovics in the genus Meeko- 
ceras. Only one of them, with Meekoceras caprilense as prototype, ought to remain 
in this genus, whilst the others should be placed among the Proptychitine. Meeko- 
ceras cadoricum, v. Mojs., is considered by Waagen to belong most probably to 
Proptychites. Meekoceras reuttense, Beyr., M. K. hanikofi, Oppel, and M. prozimum, 
Oppel, with their allies are united by the same author into a separate genus, for which 
the name Beyrichites is proposed. This new genus Waagen thinks to be intimately 
connected with Proptychites and consequently places it into the same subfamily. 

The genus Meekoceras, as accepted by E. v. Mojsisovics and by myself, having 
thus been separated by Waagen into three widely different groups, a complete revi- 
sion of the Himdlayan forms, which I had originally united under this name, 
became unavoidable. 

Since only the mode of development in the different species could afford a de- 
cisive clue as to their relationship to the Ptychitine or Meekoceratine, I carefully 
studied the transverse sections of nearly all my specimens, The excellent state of 
preservation of my Himdlayan material permits a positive decision on this matter. 
_ It gives full evidence, that there are really two series present among the forms of 
the Himdlayan Muschelkalk, united hitherto in the genus Meekoceras, which are 
distinguished by a quite different development. In oneof these two developmental 
series the compressed whorls persist even in quite young stages, whereas in the other 
series the original shape is thickly globose and the compressed volutions are only 
acquired in later stages of growth. The first series is represented by Meekoceras 
Khenikofi, Oppel, and its allies, the second one by Meekoceras Nalikanta, M. Srt- 
kanta and M. Narada. 

In the following table the corresponding height and thickness in millimetres 
of the volution in some species of the two series is given at different stages of growth 


for comparison, the same measurements in a true Meekoceras, M. Hodgsoni from 
the Otoceras beds, are added. 


Mesxocernas Kuanixori, Oppel. (Cephalopoda of the Muschelkalk, Pl. XI, fig. 3.) 
] . 3 


Hei ‘ 
oe ; of the volution | : : : - 42 28, 15, : 
ickness ‘ ~ 20 17, 105, 6 
Hei 
ght of the volution : : . - 81 48, 11, : 
Thickness : . ~ 15 95 65 385 
ee Merxoceras Nanna, Dien, (Pl. IX, fig. 8). 
a of the volution ; , - 1 Y, oy, “88 
ickness : : 75 5 3°, 25 
° e 3 
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| MEEKocERAS AFFINE, v. Moje. (Pl. VITTI, fig. 5). 
Height ° ° : : 13 6 
Thickness } of the volution ‘ ; ; ; 75 4 


Merxoceras Krsava, Dien. (Pl. VIII, fig. 6). 

Height : ‘ 4 255 10 4 8 
Thickness } of the volutinf TT 13-55 8s 
Meexoceras Honesont, Dien. 

Height : : ‘ 20 15 8 55 8 
Thickness { of the volution { - + . 10 75 5 4 8 

Meexoceras Natixanta, Dien. (Pl. TX, fig. 5). 


~ 2. «6. 865 100«tti 
hot the volution | : ; . . lh Bs 6 45 


Merxocgras Saixanta, Dien. (Pl. VIII, fig. 9). 
ce dos the volution f ° : : : : ; = - a 
Meexocrras Nazapa, Dien. (Pl, VIII, fig. 7). 


: : ‘ ‘ ; 25 10 5 3 
hot the volution { : . 155 8 .6 4 


Height 
Thickness 


Height 
Thickness 

From this table it appears evident that, in young individuals of the three last 
mentioned species, a complete change takes place in the proportions of the transverse 
section. To a height of 6 or 7 mm. even, a transverse diameter of the same, or of 
greater, length corresponds. The inner volutions of these forms are consequently 
decidedly globose and very different in their shape from the full grown individuals, 
These three species will therefore have to be removed from the Meekocerating and 
be placed into the genus Proptychites. 

Proptychites Narada, P. Nalikanta and P. Srikanta, which have thus been 
demonstrated to belong to an evolutional series independent from the rest of the 
species, which I originally included in the genus Meekoceras, differ from the 
lower triassic species of Proptychites of the Salt Range by a more strongly falciform 
sculpture, which, however, differs from the system of sculpture exhibited in 
Beyrichites, Waagen. The latter genus is characterised by the strongly marked 
development of the crescent shaped exterior portion of the folds, and by their frequent 
combination with elongated tubercles at their commencement in the middle of the 
lateral parts, as for instance in Beyrichites Nanda, B. Gangadhara, B. Rudra, B. 
proximus, or in the variety of B. Khanikofi, figured in my memoir on the Cephalopoda 
of the Himalayan Muschelkalk in PL IX, fig. 2. 

It is true, that the great similarity to typical species of the Piychites fleruosi 
of the group of Meekoceras reuttense, Beyrich, and of M. Khanikofi, Oppel, for 
whose reception the genus Beyrichites has been created by Waagen, cannot be 
denied. This similarity in shape and sculpture is so great, that von Hauer in 
his studies on the Cephalopoda of Han Bulog in Bosnia discovered among his 
material, but quite accidentally by a preparation of its sutural line, a speci- 


men of Beyrichites reuttensis previously confounded with Ptychttes flexuosus, 
L 
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Mojs., which is very frequent at the same locality... A comparison of the sutural 
line, however, makes a distinction between Beyrichites and Plychites a very 
easy matter and the mode of development of Beyrichites, provided with compressed 
whorls even in young stages, strictly forbids its being placed among the Ptychitsne. 
In spite of a similarity in the general appearance of the full grown shell, no real 
affinity seems to exist between Beyrichites and Proptychites. 

Although I am at variance with Waagen’s views on the systematic position of 
Beyrichites, T fully concur in his opinion, that the group of Meekoceras reuttense, 
Beyr., comprises a good number of forms, which seem to be genetically connected 
among each other and are distinguished by sufficiently important characters, to 
justify a proper designation. I consequently accept the name Beyrichites, proposed 
by Waagen, but only as a subgeneric designation, and I consider Beyrichites to be 
a subgenus of Meekoceras, characterised in shape and sculpture, and recalling in 
general of the Ptychites flecuosi, 7.e., by falciform folds with a strongly expressed 
crescent shaped exterior portion, the commencement of which is often provided 
with protracted tubercles. | 

With regard to the Meekoceratine in general, it is chiefly the mode of develop- 
ment from globose, inflated young individuals by which Proptychites may be easily 
recognised. Another point of distinction is afforded by the arrangement of the 
sutural line. 

The siphonal lobe is, a8 @ rule, short, but nearly always provided with a high, 
often richly serrated siphonal prominence. Only one exception to this rule is 
known to me, Proptychites Narada, which is provided with a comparatively short, 
though richly serrated siphonal prominence, reaching only half as high as the sipho- 
nal saddle. In all the rest of the Indian and Siberian species the siphonal promi- 
nence recalls in its strong development Ptychites, Sturia or Gymnites, in which 
genera it almost acquires the importance of a true saddle. 

The saddles are, as a rule, elongated and narrow, at least in the lower triassic 
representatives of our genus. In many species the lateral lobes are obliquely cut 
off along their exterior margins, as for instance in Proptychites Markhami (Pl. VI, 
fig. 6). These characters, however, do not hold good for the Muschelkalk species, 
the sutural line of which is very similar to that of Beyrichites. 

In all my species of lower triassic age the sutural line is distinctly ceratitic and 
the auxiliary series rather simple, one single auxiliary lobe with the commencement 
of an adjoining saddle, or a prionitic row of indentations, being present only. The 
Muschelkalk species are, however, distinguished by @ complicated auxiliary series. 
In Proptychites Narada the sutures are brachyphyllic, small incisions affecting even 
the very tops of the principal saddles. 

In the lower trias of the Himélayas the genus is represented by four species. 
Three among them—all from the Otoceras beds—belong to the group of the nudi, 
Waagen, whereas the last one from the subrobustus beds must be placed ainong the 


1 F, von Hauer,—Beitrige zur Kenntniss der Cephalopoden aus der Trias von Bosnien, I, Neue Funde aus 
— Muschelkalk von Han Bulog bei Sarajevo, Denkschriften kais, Akad. d. Wiss. Wien, math. nat. Cl, LIX, 1892 
p. 281. ; 
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plicost. It is closely allied to Proptychites obliqueplicatus, Waagen. Among the 
Himalayan representatives of the nudi, One must be Considered as an isolated type, 
whereas two others bear Close affinities to P. oldhamianus, Waagen, and to P. discoides, 
Waagen. All my Muschelkalk species form part of the plicost group. 

Thus we arrive at the following grouping of the species of Proptychites, which 

occur in the Himélayan trias — 
| I. Section : nupr, 
1. Proptychites Markhami, nov, sp., Otoceras beds. 
2. ‘5 Schetblert, nov, sp., Otoceras beds, 
3. a sp. ind., Otoceras beds, 
IT. Section : pricosr, 
4. Proptychites ép. tnd. ez aff. obligqueplicato, Waagen, subrobustus beds. 
5. - Narada, Dien., Muschelkalk. 
6. s Srikanta, Dien., Muschelkalk. 
7, 5 Nalikanta, Dien., Muschelkalk. 

In the Salt Range the Senus Proptychites is Tepresented by twelve Species, none 
of which, however, reaches higher up than the upper region of the Ceratite sandstone 
(Flemingites beds). In the Pacific region the presence of the genus has already been 
demonstrated by myself. Here it is represented by four species in the lower triassic 
sandstones of the Ussurj district and of the Island Russkij. Although Waagen has 
added a European form, Neekoceras cadoricum, v. Mojsisovics (Cephalopoden der 
Mediterranen Triasprovinz, loc. cit. PJ, XII, fig. 9, p. 215), to this genus, the 
systematic position of this Species seems to me still doubtful. From the genera] shape 
of the shell I should rather prefer to place this form somewhere near Beyrichites 
reuttensia, Beyr. Its whorls are even still more compressed thanin EF. y. Mojsisovies? 
type specimen, but the question could of course only be decided by a close examin- 
ation of the specimen itself, 


I. Section : PROPTYCHITES NUDL 
4. Govr or PROPTYCHITES OLDHAMIANUS, Waagen. 


1. Proprycurrgs MARKHAMI, nov. sp. Pl. VI, fig. 4a, b, 6a, b, ¢. 


Dimensions, Fig. 4. Fig. 6. 
Diameter of the shell ; . 3 ‘ : ; + app. 68 mm, 66 mm. 
» o> 3” umbilicus e ° ° e . ae ” B ” 
. . from the umbilical suture ‘ ” » 
Height of the last volution { a: op peeeedingwhed 5 
Thickness of the last volution . ; : " ‘ al 4 18 mm. 


1 E.v. Mo stsovics (Cephalopoden der Mediterranen Triasprovinz, I. c. p- 213) hints at the possibility, that 
Gymnotoceras rotelliforme oe (ee of the Geol. Exploration of the fortieth Parallel, Vol. IV;-Pés 4, p..23d: 
PI. 10, fig. 9, 9 8), from the triassic rocks of the Humboldt Range in Nevada aay belong to the group of Meckoceras 
reuttense. In this case the name Gymnotoceras would rightly claim priority before Beyrichites as a subgenerie 
designation, J am, however, far from being convinced of the relationship of Gymnotoceras rotelliforme to Waagen’s 

eyrichites, Tho American species in question is characterised by strongly inflated whorls, recalling Prop- 
fychites, and as Prof Hyatt remarks (loc. cit. p- 112), a faint keel is occasionally shown on its siphonal side. I conse 
dently prefer to retain Waagen’s name Beyrichites for the groap of Meekoceras reuttense, the true generic 
Position of Gymnotoceras rotellsforme not being satisfactoril y established at present. - 
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Under this name I have to describe two fairly well preserved specimens, pro- 
vided with parts of their body chambers, which seem to be closely allied to Propty- 
chiles oldhamianus, Waagen (Ceratite Formation, p. 166, PI. XIX, fig. 3a, b,¢,) one 
of the geologically oldest species of the trias of the Salt Range. 

In general shape and in the absence of any sculpture my specimens agree 
almost exactly with Waagen’s species. The volutions are thickly lenticular, with 
a rounded and not very broad siphonal part. The lateral parts are almost flat and 
join the siphonal area in a distinct, though obtusely rounded off margin. The largest 
transverse diameter corresponds to the umbilical region. The umbilical margin is 
sharpened into a distinct edge and separated from the umbilical suture by a vertical 
wall, which in the last volution increases rather rapidly in height. The size and 
shape of the umbilicus is exactly as in P. oldhamianus. So is the configura- 
tion of tHe transverse section, bordered by barely arched lateral parts, which 
slope evenly from the umbilical margin towards the siphonal area. Only the dis- 
tinct, obtusely rounded siphonal margin is absent in the Salt Range form, the 
rounded siphonal part of which unites with the flanks without forming any edge. 

The overlap of the last over the penultimate whorl does not quite amount to 
one third of the height of the former. The involution does not take place exactly 
in the umbilical margin. | 

A narrow strip of the penultimate whorl is consequently left visible inside the 
umbilicus. 

In one of my specimens the shell is partly preserved. It is perfectly smooth, 
without a trace of sculpture. 

In the specimen, figured Pl. VI, fig. 6, a small fragment of the body chamber 
only is left. In the other specimen a little more than one quarter of the last volu- 
tion forms part of the body chamber. | | 

Sutures.—The sutural line is rather simple. The broad, very short siphonal 
lobe is divided by a siphonal prominence which almost reaches to the height of the 
siphonal saddle. The siphonal prominence is pyramid shaped and richly serrated. 
So is the siphonal lobe. At the base of each of its terminal branches, a larger denti- 
culation is developed. Although it distinctly separates the ‘two portions of each 
terminal branch of the siphonal lobe in the specimen Pl. VI, Fig. 4 b, it is certainly 
too small to be considered as an adventitious saddle. 

The siphonal saddle is shorter than the principal lateral one. The second 
lateral saddle has a depressed top, as several Salt Range species of Proptychites 
such as P. oldhamianus, Waag., or P. ammonoides, Waag. All the saddles are 
obliquely rounded, as in P. lawrencianus, de Kon., their highest point being 
shifted towards the internal or umbilical side. In their upper portions they are bor- 
dered by parallel sides, which slope obliquely towards the siphonal margin, but are 
overhanging towards the umbilical region. ‘The base of the lateral lobes is cut off 
obliquely on their external side and the indentations reach up much higher along 
this side than on the internal one. Even in the auxiliary lobe this tendency to de- 
velope a greater number of indentations along the external margin is distinctly 
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marked. All the lobes are strongly serrated. The auxiliary lobe is distinctly indi- 


In comparison with P. oldhamianus the Species shows a more advanced deve- 
lopment of the sutural line. In the Salt Range species the auxiliary series is only 
indicated by some dentations, which are all on the same level, whereas in our species 
a distinct auxiliary lobe is present. Other points of difference Consist in the less 
strongly serrated lobes, which are bordered by parallel marginal walls, and in the 
broader shape of the saddles. In the general arrangement of the sutures our Species 
bears a greater resemblance to Proptychites latifimbriatus, de Kon, (loc. cit. Pl, VIT ; 
fig. 2), which, according to Waagen, belongs to the same evolutional series, as P. 
oldhamianus, but is provided with two distinct auxiliary lobes and saddles. Thus 
P. Markhami, which I attribute to the group of P. oldhamianus on account of its 
general shape and its narrow umbilicus, seems to hold an intermediate position be- 
tween the latter Species and P. latifimbriatus, in respect of the development of its 
sutural line. 

Locality and Geological position, Number of specimens eramined.—-Otoceras 
beds. Kiunglung encamping ground S.W. of Nit; Pass, 1, Coll. Griesbach, 1, Coll. 
Diener ; south of Kuling, Spiti 1, Coll. Griesbach. 

Remarks.—It has already been pointed out that P. oldhamianus of the Salt Range 
forms of this genus is probably the nearest ally to this species. Both forms are however 
easily distinguishable by their sutural lines. Another form with which it might be 
compared is P. lawrencianus. It is however much more strongly inflated and provided 
with a broadly rounded siphonal area. Its auxiliary series consists of a long row of 
denticulations with an indistinctly marked first auxiliary lobe. P. latifimbriatus 
differs from our species especially by its thicker volutions and more complicated 
sutural line. 

Among the materials from the Himdlayan collection there is a very badly 
preserved specimen from the Otoceras beds of Kiunglung, which in genera] 
seems to be identical with P. Markham, but exhibits traces of an ear-like, ridged 
umbilical margin, as has already been mentioned by Griesbach.? It is much to be 
regretted, that this specimen is so badly preserved, and that a figure would 
be useless. The presence of a species of Proptychites with earlike ridges near 
the umbilical Margin, recalling Griesbach’s subgenus Ofoceras, in the Indian 
Otoceras beds would be of great interest, as a similar form has actually been dise 
covered in Eastern Siberia in homotaxially equivalent beds. I shal] describe and 
figure this species as Proptychites otoceratoides in the Mémoires du Comité Géologi- 
que de la Russie XIV, No. 3, Pl. IIT, fig. 2. It imitates Otoceras exactly in its 
general shape, but is easily distinguished from the true representatives of this subgenus 
by a narrowly rounded (not sharpened) siphonal part and by its Proptychitic sutures. 
But Griesbach’s specimen is too fragmentary to allow any comparison with the 
Siberian species, especially as no trace of sutures is visible. 


*Waagen.—Fossils from the Ceratite Formation, Pl. XVII, fig. 2, p. 170. | 
20..L. Griesbach.—Palecutological notes on the Lower Trias of the Himélayas. Rec. Geol. Surv. Ind. XIII, 


p. 109 

















78 HIMALAYAN FOSSILS. 


B. Grour or PROPTYCHITES DISCOIDES, Waagen. 


9. PRoprycHITEs sp. 1nD. Pl. VI, fig. 5, a, b. 


1889. Ptychites lawrencianus, Griesbach, ex parte, Palxontulogical notes on the lower trias of Himdlayas, 
Rec. Geo). Surv. Ind. XIII, Pl. 2, p. 109. 

This species is only represented in the Himélayas by a single fragment, of which 
it ig impossible to take accurate measurements. 

There is only the group of Proptychites discoides, Waagen (loc. cit. Pl. XX, fig. 
1, 2, p. 175) among the Salt Range species, to which this form may be compared, 
owing to its discoidal shape and its compressed whorls, which have nearly parallel 
lateral parts. 

To a height of 25 mm. of the whorl corresponds a thickness of 11 mm. The 
lateral parts are quite flat, thus the transverse diameter remains almost the same 
from the siphonal margin to the umbilical margin. A close examination only shows 
that the greatest thickness of the volutions coincides with the upper limit of their 
lower third. 

The siphonal part is equally rounded and passes gradually into the lateral parts 
without forming an edge. The umbilical margin is sharply rounded. The distinct 
umbilical wall is very low, but vertical. Nothing can be ascertained of the shape 
and size of the umbilicus. 

The involution of the shell is very inconsiderable. The overlap of the last over 
the penultimate whorl amounts to three eighths of the entire height of the former. 

The fragment described here is composed of air chambers only. 

Sutures.—The sutural line exhibits the same stage of development as in P. dis- 
coides, although it differs considerably in the details of its arrangement. 

The principal lobes and saddles resemble in their configuration those of the pre- 
ceding species (P. Markhami). The siphonal lobe is much shorter, than in P. discoi- 
des. Itisbroad, strongly serrated and divided by a high pyramid shaped siphonal 
prominence, which does not attain the height of the siphonal saddle. The latter is 
most characteristic owing to its remarkable height, surpassing in this respect all the 
rest of the saddles. | 

As in P. Markhami the tops of the saddles are obliquely shifted towards their 
internal or umbilical side. The saddles themselves slope less decidedly towards the 
siphonal part. ‘The lateral lobes are bordered by parallel marginal walls which are 
obliquely cut off along their external portion near the base. Here the dentations 
reach considerably higher up, than along the internal wall. The auxiliary lobe is 
prionitic, being composed of a row of irregular indentations, which are all situated on 
the same level, 

The saddles diminish in height in a very regular manner, the siphonal one being 
the highest. They are all long and narrow, and the second lateral saddle is some- 
what depressed above. — 

Localsty and Geological position. Number of specimens examined.—Otoceras 
beds, Kiunglung encamping ground 8. W. of Niti Pass, 1, Coll. Griesbach. 





this species, it seems to be closely allied to the group of Proptychites dtiscoides and, 
more especially to P. discvides, Waag., itself. The general shape of the shell and 
the degree of development as tegards the sutural line are identical in the two forms, 
Differences exist in the presence of a distinct umbilical edge and of a higher umbili. 
cal wall in the Salt Range species, The sutural line of P. discoides ig distinguish. 
ed by a deep siphonal lobe, by the equal height of the three Principal saddles and 
by the equal breadth of the lateral lobe along their entire extent; all characters of 
which the reverse may be observed in this species, 

Among the rest of the Salt Range forms P. trilobatus, Waagen (loc. cit. PLXX; 
fig. 3, p. 178), is the only one which is characterised by similar flat, compressed 
whorls, but the sutural line of this species has reached a much more advanced stage 
of development, a distinct auxiliary lobe being developed in the row of umbilical 
dentations. | 


C. ISOLATED SPECIES. 


3. PRoPTycarres SCHEIBLERI, noy. sp. Pl. VI, fig, 3, 


Dimensions, 
Diameter of the shell ° e e ° e ° e @ ° . 87 mm, 
= » 9» Umbilicus , d : ‘ ° ‘ ‘ e239 - 
: : from the umbilical suture ° e ° - 43 
Height of the last Vvolution { » » Preceding whorl . : ‘ . 33 - 
Thickness of the last Volation : - 29 


This species differs rather Widely from the other forms of the genus, hitherto 
described. I consider it as & member of the genus Proptychites especially on 
account of its inflated whorls and the character of its sutural line, 

Our species ig provided with a strongly inflated shel] of somewhat elliptical 
outline, with rapidly Increasing whorls and a comparatively large umbilicus, The 
inner volutions are not preserved. But from the shape of the last volution it may be 
inferred that a tolerably large number of whorls must be exposed within the umbj]. 
licus. Near the end of the last volution a slight egression from the normal spiral 
may be observed. 

The overlap of the last over the penultimate whor] amounts to less than one, 
quarter of the entire height of the former. The involution is not very considerable, 
the last volution overlapping the preceding one rather less than two thirds of its 
height. There are only Prontychites magnumbilicatus, Waagen (loc. cit. Pl. XTX, fig, 
1, p, 173) among the Indian and P. hiemalis, Diener, among the Siberian representa- 
tives of the genus, in which a similar mode of involution is observed, all the rest of 
the congeneric species being distinguished by volutions, overlapping each other to 
a larger extent, 
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converge in the shape of nearly flat, barely arched surfaces, passing into the 
equally rounded siphonal area without any distinct demarcation. At the begin- 
ning of the last volution the siphonal part is rather narrow and highly rounded, but 
towards the anterior termination it gradually changes to a regular semicircle. 
The surface of the cast is perfectly smooth, without trace of sculpture. In the 
shell however, which is fairly well preserved near the anterior termination of the 
last whorl, very numerous and delicate falciform lines of gro wth may be observed ; 
these lines of growth are arranged in bundles, separated from each other by 
intervals, in which striations rarely occur. These bundles seem to originate in 
-a single point near the umbilical suture, but gradually diverge towards the siphonal 
part. Whether this latter is crossed. by the striations or not, I have not been able 


to decide. 
My specimen is entirely chambered. 
: Sutures.—The sutural line is especially remarkable by its very narrow and 


elongated saddles, bordered by parallel marginal walls and by the broad principal 
lobes, provided with dentations, situated all on the same level. 

The siphonal lobe is broad but much shorter than all the rest. It is divided by 
a high, slender siphonal prominence which is not serrated but provided atits top with 
a distinct siphonal funnel. Each of the two branches of the siphonal lobe bears at 
its base only four dentations, which are all on the same level. In the two lateral lobes 
the base has three strong dentations, which are of the same arrangement as in the 
siphonal lobe, but accompanied by two smaller ones, situated a little higher and above 
the base of the marginal walls. The principal lateral lobe is much broader than the 
lateral branch of the siphonal lobe and reaches lower down than the second lateral one. 
The siphonal saddle is extremely narrow and almost as high as the principal lateral 
saddle. All the saddles are bordered by parallel marginal walls and are equally rounded 
above. Their walls are quite entire. The second lateral saddle is broader than 
the two other principal saddles, but comparatively still more slender and elongated 
than in the two preceding species. Our species has the shape of the auxiliary lobe and 
saddle in common with P. Markhami. The second lateral and the auxiliary lobes are 
on the same level. The auxiliary lobe is strongly serrated and cut off obliquely 
along its external side. | 

Owing to the bad state of preservation of the sutural line it is impossible to | 
say whether the auxiliary saddle stands entirely outside the umbilical suture or not. | 

Locality and Geological position. Number of specimens examined .—Otoceras 
beds. Shalshal cliff near Rimkin Paiar encamping ground; shales above the 
main layer of Oloceras Woodwardi, Griesb., 1, Coll., Diener. | 

Remarks.—lt was pointed out in the introductory remarks to the description 
of this species that it holds rather an isolated position in the genus and cannot 
be compared in particular with any described congeneric forms. It might conse- 
quently be questioned whether I have been correct in placing it among the genus 
Proptychites. One group of forms especially seems to be connectéd with the present 
species by a remarkable similarity in general shape of the shell. Itis the group of 
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the Ceratites nudi, and among them chiefly Ceratites Sturi, E. v. Mojsisovics 
(Cephalopoden der Mediterranen Triasprovinz, PI. XXXIX, fig. 1, p. 44). This 
species is also provided with inflated whorls, a still larger umbilicus and only a& ver 
faint sculpture. In its general shape and in the mode of involution Cerati , 
patella, Waagen (loc. cit., Pl. IV, fig. 2, p. 51) likewise shows some resemblance to 
our species. Points of difference of a specific importance are of course present in a 
sufficiently large number, but as the Ceratites nudi comprise so few species, which 
differ widely among themselves, it is only on account of the arrangement of 
the sutural line that I decided to consider the present species as a member of the 
genus Proptychttes. The strong development of the siphonal prominence and the 
peculiar character of the saddles differs so much from anything hitherto discovered 
among the Ammonea trachyostraca that I am obliged to consider it as a represen- 
tative of Proptychttes, but as an isolated type of this genus. 
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II. Section: PROPTYCHITES PLICOSI. 


4, PROPTYCHITES, SP. IND. EX AFP. P. OBLIQUEPLICATO, Waagen. 


Dimensions. 
Diameter of the shell . 5 s 82 mm. 
- » » umbilicus ° : ‘ é s 2B 4 
. . from the umbilical suture ° ‘ . » 86 
Height of the last volution » » preceding whorl . : . a ae 
Thickness of the last volution ‘ 25° 


The fragmentary specimen which represents this species in the Himdlayan 
collection consists of the outer half of the last volution only. It is rather unfortu- 
nate that the only species to which it seems to be closely related, viz., Proptychites 
obliqueplicatus, Waagen (loc. cit., Pl. XVII, fig. 3 a, 2 b, p.183), from the middle 
region of the Ceratite sandstone of the Salt Range trias, is also founded on an 
imperfect specimen, in which only the outer half of the whorls is well preserved. 

When first examining the specimen, I believed it to be a fragment of a Hungari- 
tes with a very wide and open umbilicus. Itwas only after having carefully chiseled 
out the siphonal part that 1 found the specimen had nothing in common with this 
genus, its siphonal part proving to be narrowly rounded, but not provided with a 
sharp keel, as it first appeared. Thus it becomes evident, both from the shape of the 
shell and from the arrangement of the sutural line, that the specimen must needs 
belong to Proptychites, and that its nearest ally was a Salt Range species, which 
takes a somewhat isolated position among the congeneric forms. 

As much as can be ascertained from the fragment, the general shape of the 
shell seems to have been thick and disciform, with a comparatively large umbilicus 
and a narrowly rounded siphonal part. The overlap of the last over the penulti- 
mate volution amounts to exactly one third of the height of the former. But it is 
impossible to state the extent of the overlap of the volutions, as no trace of the inner 
whorls is left. 

The transverse section of the last whorl is helmet or arrow shaped, recalling 


Beyrichites Khanikofi, Oppel, at younger stages of growth, or B. kesava, Dien, 
M 


See 
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The greatest transverse diameter corresponds about to the umbilical margin, 
being situated but very little above it. From this point the lateral parts converge 
towards the siphonal. part in the shape of very slightly arched planes. The siphon. 
al margin is not sharply defined, and the lateral parts pass gradually into the _ 
narrowly rounded siphonal area. The umbilicus is surrounded by a high perpendi- 
cular wall, which joins the lateral parts in a rounded off but distinctly marked 
umbilical edge. 

‘The external portion of the sculpture is partly destroyed by weathering. Thick 
folds are distinctly marked near the umbilical region, of which there are five in this 
fragment. There may consequently have been nine to ten in the entire volution. 
This is also the number of folds in P. obliqueplicatus. But in the latter species 
the interior half of the lateral parts isso badly weather worn that nothing of the 
sculpture can be distinguished, whilst it is only in the lower portion of the lateral 
parts that the sculpture is distinctly developed in our species. The folds seem to 
Hatten out gradually towards the siphonal margin, but they disappear entirely before 
reaching the siphonal area. Whether a division of each fold into two branches 
takes place in the external portion of the lateral parts, as in P. obliqueplicatus, 
cannot be decided. 

My specimen consists of air chambers only. 

Sutures.—The sutural line agrees tolerably well with that in P. oligueplicatus, 
- but is only known as far as the commencement of the second lateral saddle. 

The second lateral lobe is met by the vertical projection of the periphery of 
the penultimate volution. 

The siphonal lobe stands at a higher level than all the rest of the lobes. It 
is divided into two by a high siphonal prominence, the details of which I was not 
able to examine. The lateral branches of the siphonal lobe are strongly dentated at 
their base, the points of the indentations being directed towards the adjoining 
siphonal saddle. The siphonal saddle is slightly contracted at its base, but not so 
decidedly club shaped as in the Salt Range form. Its marginal walls are entire, 
and its apex is narrowly rounded. The principal lateral saddle is both higher and 
broader than the siphonal saddle, and its top is shifted somewhat towards the inter- 
nal or umbilical side. In its lower portion it is bordered by almost parallel mar- 
ginal walls. The principal lateral lobe is the deepest among all, and provided with 
sharp elongated denticulations at its base, which together form a very prominent 
arch. At the base of the second lateral lobe the denticulations are arranged in a 
considerably flatter curve. The second lateral saddle is comparatively short, very 
narrow, rounded at its apex, and bordered by parallel marginal walls. The broad 
auxiliary lobe is on the same level as the second laterallobe. It is divided by the 
umbilical margin and is strongly serrated. It is followed by a distinct auxiliary 
saddle, which is quite outside the umbilical suture. 7 

Locality and Geological position. Number of specimens examined.—Subro- 
bustus beds, Kiunglung encamping ground, 8.W. of Niti Pass, 1, Coll., Diener. 

Remarks.—This form is very closely allied to P. obliqueplicatus, Waagen, as far 
as can be made out from two rather fragmentary specimens, on which the two 
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species in question have been founded. In general shape and mode of involution 
they agree very well, and in the sutural line they differ only in minor details, The 
chief points of difference consist in the stronger development of the folds in the 
Salt Range species and in the backward direction of the folds on the upper portion 
of the lateral parts, 

Thus the two forms, though they are very closely related, certainly belong to 
different species ; but there are no other species of the genus Proptychites, to which 
P. obliqueplicatus or the present form might advantageously be compared. 


GYMNITINA, Waagen. 
Genus: XEN ASPIS, Waagen. 


Subgenus: VISHN UITES, nov, subgen. 


1872. Ceratites carbonarius, Waagen, Mem. Geol. Surv. Ind., IX. p. 355, Pl. I, fig. 2, 3. 

1879. Xenodiscus carbonarius, Waagen, Salt Range Fossils, Palwont. Indica, ser. xiii, I, ‘Productus Lime- 
stone Fossils, Pl. IT, fig. 2-5, p. 35. 

1895. Xenaspis, Waagen, Salt Range Fossils, Palzont, Indica, ser, xiii, II, Fossils from the Ceratite For. 
mation, p. 161. 


In 1879 Waagen introduced the new genus Yenodiscus for a number of Species 
from the permian and triassic strata of the Salt Range, characterised by very 
numerous, but only slightly overlapping volutions, by a wide, open umbilicus, and 
by ceratitic sutures. Later researches have shown, however, that in this genus, as 
proposed by Waagen originally, three very different elements had become mixed up. 
The type of a first group is represented by Yenodiscus plicatus, Waagen (Productus- 
Limestone Fossils, p. 34, Pl. IT, fig. 1); the type of a second one is constituted 
by Xenodiscus carbonarius, Waagen, whereas a third group comprises a large 
number of triassic forms, apparently related to the last mentioned species. 

E. v. Mojsisovics was the first to recognise two different elements, which had 
been originally included in the genus Lenodiscus. He removed _Y. plicatus from 
this genus and placed it in his group of the Arctic Ceratites obsolet; (subgenus 
Danubites, v. Mojs,, 1893) on account of its strong sculpture, recalling the 
Ammonea trachyostraca. He consequently retained the generic designation of 
Aenodiseus for X. carbonarius only and for the similar triassic forms, which he 
rightly pointed out to be closely allied to Meekoceras, Hyatt. In the genus he also 
included a number of lower triassic species from the Himalayas, for which the 
generic name of Ophiceras had meanwhile been proposed by C. L. Grieshach.? 

In his great memoir on the triassic Cephalopoda of the Salt Range, Waagen 
takes an entirely different view of the systematic position of Yenodiscus. He does 
not agree with E. v. Mojsisovics in placing Xenodiscus plicatus among the Cera- 


1E. v, Mojsisovice,—Arktisohe Triasfaunen, Mdm, de 1? acad. des sciences de St. Pétersbourg, sér. vii, 
XXXIII, No. 6, 1886, p. 20. 
C. L. Griesback,—Palzontological Notes on the Lower Trias of the Himilayas, Rec. Geol. Surv. Ind., XIII, 


1880, p. 109. : 
M 
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tites obsoleti (or Danubites according to the latest terminology), but considers this 
species to be the prototype of a proper genus. This genus is distinguished from 
Danubites by a longer body chamber, occupying nine tenths of the last volution. 
This point of difference is even considered by Waagen as of sufficient importance 
to remove X. plicatus not only from Danubites but from the family Ceratitide 
altogether and to transfer it to the Celtiting, characterised by a long body chamber, 
which occupies from one to one and a half volutions. As however X. plicatus was 
the first species, described by Waagen as Yenodiscus, it must be considered as 
prototype of the genus according to the rules of paleontological nomenclature. But 
the two other groups of forms, originally united in the genus by Waagen, must be 
removed from this genus and be given a new generic designation. 

It is true, that Xenodiscus carbonarius was described by Waagen before &. 
plicatus (in Mem. Geol. Surv. of India, 1872, Vol. IX, p. 355), but unfortunately as 
Ceratites, no new generic designation having been proposed for the Salt Range 
forms in question. In the original diagnosis of Xenodiscus in 1879 none of the 
species united in this genus had been designated by Waagen as the typical one; nor 
is it possible to find out any reason for excluding Xenodiscua plicatus from the defi- 
nition of the genus. "Waagen is therefore perfectly correct in considering 2. plicatus 
as prototype of the genus Xenodiscus. According to the rules of priority there is 
really no other way out of the confusion which exists with regard to the nomenclature 
of the lower triassic ammonites, owing to an erroneous interpretation of this generic 
name. 

Waagen pleads for a separation of X. plicatus from Danubites chiefly on 
account of two reasons, namely, owing to the different length of the body chamber 
and the character of the sutural line. 

In X. plicatus the body chamber occupies nine tenths of the last volution, whereas 
in the Ceratitide one half or but exceptionally three quarters of the last volu- 
tion is part of the body chamber. It is true, that several arguments may be raised 
against this view. It may be mentioned at once that the length of the body 
chamber is altogether a rather variable character, to a certain extent at least, and 
that: in the family of the Tropitide, for instance the length of the body chamber varies 
even in one and the same species. A distinct boundary between forms with long 
and short body chambers can scarcely be drawn, if one adheres strictly to this 
character. The representatives of the genus Ptychites for instance, as far as they are 
known in this respect, are provided with a body chamber, which as a rule does not 
exceed ‘in length three quarters of the last volution. P. euglyphus,v. Mojsisovics 

(Arktische Triasfaunen, pp. 89, 94, Pl. XIV, fig.1, 2, 3) makes an exception, 
being provided with a body camber, which almost occupies the entire last volu- 
tion. But P. euglyphus is.so closely allied to its congeneric species from the Arctic 
a that on account of this reason alone nobody would think of removing it from 
aa a or of placing it among the Arcestide distinguished by their long 


On the other hand it ought not to be overlooked, that even in this instance the 
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congeneric species is far from being s0 Temarkable as between Lenodiscus plicatus 
and any one of the hitherto known Danudites. Ip all the Himélayan Danubites, 
which as regards their sculpture bear the greatest similarity to LY. plicatus, the 
body chamber occupies but very little more than one half of a Volution. From these 


value, as it is closely connected with the interior organisation of the individual, 
Waagen asserts a second character, namely, that of the sutura] line in Yeno- 
discus plicatus. 


therefore cannot be intimately connected with Danubites, which in lower triassic 
times had only Just been developed from an original form with a Single lateral 


tives of the genus Dinarites with a smaller than the normal number of principal 
lobes are known, but no Dinorites has yet been discovered in the lowest trias of 
the Himélayas, ?.€.,in the Otoceras beds, whereas typical species of Danubites 
with the normal number of principal lobes are rather frequent. According to its 


ber as in its sutural line it represents a somewhat lower stage of development by 
the absence of an individualised auxiliary lobe. In this case the presumptive an- 
cestors of LY, plicatus, corresponding to the Dinarites spiniplicaté of the Siberian 
Olenek beds ought to be looked for in lower strata than the Cephalopoda beds of 
the upper Productus limestone. 

Nevertheless the remarkably greater length of the body chamber in Xenodiscus 
plicatus appears also to me to be a character of sufficient importance, to constitute 
this species as the prototype of a proper genus, which must be separated from 
Danubites, Waagen removes the genus from the Ceratitide altogether and places 
it among the Propitide (cubfamily Celtitine), although its body chamber com- 
prises a little less than one entire volution. To this proceeding an analogy may 
be found in E, y. Mojsisovics’ classification of the Zropitide to which family this 
author himself has added the genus Sagenttes, although in the groups of the 


' E. v. Mojsisovics, Diecephalopoden der Hiillstétter Kalke : Abbandlungen k.k. geol. Reichs-Anst, VI, 2. 
Halfte, 1893, p. 185, 








86 HIMALAYAN FOSSILS. 


The triassic forms of the Salt Range, belonging to the two other groups which 
Waagen had previously included in the genus Yenodiscus, and which are most 
closely related to Meekoceras, Hyatt, have now been placed by this author in his last 
memoir, under the new generic designation Gyronites.' This genus will be fully dis- 
cussed later on. The second group, represented by Xenodiscus carbonarius, 
Waagen, also forms the type of a new genus, for which the name Xenaspis is intro- 
duced. 

From Gyronites, Waagen (Meekoceras Mihi), and from Ophiceras, Griesbach; 
to which this genus bears a striking similarity in its general shape, it is especially 
distinguished by the presence of a longer body chamber. In none of the specimens 
of Ophiceras, which is very largely represented in the Himélayan collections, does 
the length of the body chamber exceed half a volution by more than one twelfth 
part of the entire periphery of the last whorl. The same remark applies to the 
species of Gyronttes, described by Waagen from the Ceratite beds of the Salt Range, 
whereas in Xenaspis carbonaria the body chamber occupies nearly the entire last 
volution. 

Xenaspie carbonaria of permian age is already provided with distinctly serrated 
lobes, like Ophiceras or Gyronites of lower triassic age, but differs by the absence of 
an auxiliary lobe. Among the lower triassic fauna of the Island Russkij (Eastern 
Siberia), which is approximately homotaxial to the Himélayan Otoceras beds, D. L. 
Iwanow has discovered a form which is distinguished by a body chamber which 
exceeds three quarters of the last volution in length and which must consequently 
be considered to belong to Xenaspis. In this species, which I am going to describe 
in the Mémoires du comité géologique de la Russie (XIV. N. 3, Pl. Ill, fig. 3), 
under the name of Xenaspis orientalis, the sutural line is in a much further advanced 
stage of development than in any Ophiceras or Gyronites, the base of its lobes 
being provided with strong digitations, anda distinct auxiliary lobe being repre- 
sented in the umbilical series of denticulations. 

To these two forms a third one must probably be added, which I described in 
my Memoir on the Cephalopoda of the Himélayan Muschelkalk as Xenodiscus 
Middlemissi (Pl. XXX, fig. 6), from the triassic limestone crags of Chiti- 
chun? In this species, it is true, the length of the body chamber is not known; 
it differs however so remarkably from Ophiceras and Gyronétes by its extremely 
flat shell and by the very narrow, compressed whorls, bordered by very flatly arched 
lateral parts, whereas on the other hand in these characters as well as in the 
development of the sutural line it is so closely allied to Xenaspis orientalis, that 
Tam obliged to consider it as‘a member of the genus Xenaspia*. 

1 Jahrbuch k. k. geol. Reichs-Anst. XLII, 379, and Rec. Geol. Surv. Ind, KXV, 183.’ 


; It was only after the publication of this Memoir, that Waagen’s latest views regarding the systematic position of 
Xenodiscws became known to me, I consequently accepted the genus in the range attributed to it by EH. v. 
Mojsisovics. 

3 I may add, that most of the specimens, coming from this locality consist of air chambers only, and that in none 
of them has more than one half of the body chamber been preserved. Procladiseites, which is rather frequent at 


Chitichun, is provided with a long body chamber, but in none of the specimens does the remnant of the body chamber 
amount to more than one half a volution, 
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provisionally, as belonging to Lenaspis, Ag has been pointed out in the Special 
description, it seems closely allied to Gymnttes owing to its particular Sculpture. It 
is however difficult to Pronounce a decision ag to its systematic position 
the length of the body chamber Cannot be made out from the fragment described 
and also because the sutures have suffered considerably from weathering, 

The examination of the forms, which aro considered to be representatives of 
the genus Xenaspis, seems to point to the conclusion that they constitute together 
a natural genetic series, in which the development of the sutura] line takes 
place more rapidly than in Ophiceras or in Gyronites, which are both distin- 
guished by a shorter body chamber. It js therefore perhaps justifiable, to Separate 
Xenaspis from the two genera mentioned, not only on account of the difference in 
the length of the body chamber but also owing to the different course of develop- 
ment which their sutural line takes in the lower triassic time. 

T'wo species of the genus Lenagpis are Up to now established with certainty, to 
which two more will probably have to be added, According to their geological 
distribution they may be arranged as follows :-— 


1. Xewasprg CARBONARIA, Waagen, 


Salt Range, permian (upper Productus limestone), 


2. X, ORIENTALIS, Dien, 


Eastern Siberia, lower trias (Otoceras beds), 


3, X. MIppLeEmIssi, Dien, 


4. X. (?) wov. sp, IND., Dien. 
as op the limestone crags of Chitichun, Tibet probably lower Muschel- 
SalK, 

Waagen considers the genus Lenaspis to be Tepresentative of Gymnites in 
permian times. There are important reasons which Support this view and against 
the supposition that this genus is the ancestor of Ophiceras, Griesh. 

Gymnites Ugra (Cephalopoda of the Muschelkalk, P}, XXX, fig. 6.) the geo- 
logically oldest true Gymnites from the triassic limestone crags of Chitichun, is 
provided with sutures, which have only just passed from the ceratitic into the 
gymunitic stage, and Consequently is still very closely related to LY. Niddlemisss 
as Was pointed out in my former Memoir.! Most Species of Ophiceras acquire a 
distinct lateral sculpture which consists either of folds or already of irregular ele 
vations in young stages of growth, whereas Gymnites attains a well developed lateral 
sculpture only in the full grown stage. In this respect the similarity with 
Xenuspig ig very remarkable, as was pointed out by Waagen. In AXenaspis the inner 
Volutions are alwa YS smooth or covered only with very delicate radial folds, whereas 


* Infra Pt. ii, p. 137. 
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a well developed lateral sculpture, if it is developed at all, is restricted to the last 
volution. An important character of Ophiceras which recalls Flemingites, 
Waagen, consists in the presence of a very delicate spiral striation, which I have 
observed on the cast of a great number of specimens. But in none of the species 
of Xenaspis or Gymnites has this character been noticed. 

A species from the Himélayan Otoceras beds is as closely allied to the genus 
Xenaspis as Buddhaites Rama (Cephalopoda of the Muschelkalk Pl. XITI, fig, 3, 
XIV, fig. 1, 2) is to a true Gymnitea. In general shape, in volution, and the 
length of the body chamber this species agrees very well with Xenaspis, but differs 
by a very sharp, knife like siphonal edge. I consequently prefer to consider this 
species to be the prototype of a proper subgenus, for which the name Vishnuitea is 
introduced. 

The subgeneric characters can be easily understood from the following descrip- 
tion of the only species by which this subgenus is represented in the Himdlayan 
collection. 


1. Visonurtes PRALAMBHA nov. sp, Pl. VII. fig. 4, 5. 


Dimensions. fig. 4. 
Diameter of the shell ‘ ‘ j - ‘ e ° ‘ * . 57 mm. 
» yp » Umbilious. ; ‘ me ‘ ‘ 19 5, 
Height of the last volation ea the umbilical suture ‘ ‘ . s ie Ss 
» 9 preceding whorl ‘ ° ‘ oe ATs 
Thickness of the last volution . ; : : ‘ 8 


This species recalls in a striking manner some forms of Pénacoceras, in its 
outlines, especially of the rather strange species first described by E. v. Mojsisovics as 
Pinacoceras neglectum,: which will probably have to be looked upon as the re- 
presentative of a proper subgenus, although transferred later on by the same author 
to Gymnites? on account of its sutural line. 

The general shape of the shell is very flat and disciform, with slowly increasing 
numerous whorls and a wide umbilicus as in Xenaspis orientalis. The volutions 
overlap each other to the extent of a little more than one half of their entire 
height. 

The transverse section is almost three times as high as broad, in the last 
volution of the smaller specimen, corresponding to a diameter of the shell of 
about 60mm. The largest transverse diameter is situated a little below the middle 
of the height of the whorl. The lateral parts are quite regularly arched and join 
in a knife like, sharpened siphonal edge. They slope very gradually, and without 
any intervention of an umbilical wall or margin, to the umbilical suture. They 
thus join the lateral parts of the preceding whorls under a very flat angle, and in 
this the shape of the plate shaped umbilicus recalls the fiat umbilici of Pina- 
coceras Damest, v. Mojsisovics (Cephalopoden der Mediterranen Triasproving, 
Pl, LIL, fig. 9, p. 195) and its allies. 


1E. v. Mojsisovies, : . 
P). XXVII, fig. 2p. 66. Das gebirge um Hoallatatt, I. Theil: Abhandlgn k. Kk geol. Reichs-Ansty VI- 1875 


3 ° . ° 
E. v, Mojsisovics, Cephalopoden der Mediterranen Triaeprovinz, ibéd., X, p. £32. 
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As in Buddhaites Rama the knife-shaped siphonal edge is not developed in 
very young stages of growth, The innermost volutions up to a diameter of the shel] 
of 13 mm. are provided with a distinctly rounded Siphonal part. In advanced age 
the siphonal part is not only decidedly sharpened, but also accompanied by a very 
delicate spinal 8Toove along each Side, as is described by E. y. Mojsisovies in 
Gymnites (?) neglectus, In the body chamber of the larger of the two specimens 
(fig. 5) these Spinal grooves are Clearly visible along the siphonal edge, but they are 

The chambered part of the volutions is free from sculpture. Even in the body 
chamber of my larger Specimen the ornamentation is rather delicate, and Consists of 
irregular wrinkles or nartow folds, which are of about the same character as in 
Ophiceras Sakuntala. The folds or wrinkles exactly correspond in their direction 
to the numerous, delicate lines of growth, which cover the surface of the shell. They 
are strongly bent forward in the umbilical region, and slightly falciform in the 
upper portion of the latera] parts, being again curved forward near the Siphonal 
edge, Some of the wrinkles even touch the latter and join with those of the other 
side. 

I do not know the length of the body chamber exactly, but it must comprise 
at least three quarters of the last volution in the last-mentioned specimen, no traces 
of the sutural line being visible at the spot where this yolution is broken off! 

Sulures.—The sutures are almost Ferfectly identical with those in many species 
of Ophiceras, Griesb., especially in OQ, Sakuntala, Diener, with the one exception, 
however, that in the auxiliary series of umbilical denticulations a more irrecular 
arrangement is exhibited, showing a slight progress in the tendency of developing 
more distinct auxiliary elements. 

The siphonal lobe is somewhat broad and short and divided by a high siphonal 
prominence, provided with slightly arched margins and with a distinct siphonal 
funnel above, The two lateral branches are denticulated at their base. The prin- 
cipal lateral lobe is considerably deeper than the rest. It is strongly serrated at 
its base, the dentations forming together a Narrow arch. The second lateral lobe 
is likewise serrated and ison the same level with the auxiliary series, The siphonal 
and principal lateral saddles are of equal height, but the latter is much broader, 
The second latera] saddle is rather short and small, 

The auxiliary series is composed of numerous, unequally-sized denticulations. 
There are, however, indications of a tendency to a division into two distinct ele- 
ments. In the portion adjoining the second lateral saddle the indentations are, as 
4rule, very small and regular, whereas in the umbilical portion of the series a 
much more irregular alrangement takes place. On the specimen (fig. 4a) this 
alrangement, ig unequal in different septa, but in most of them & coarse and com- 
paratively larger denticulation marks the boundary between the two portions of 
the auxiliary series, This development of the auxiliary series somewhat recalls the 
subgenus Kingites, Waagen (Ceratite Formation, p. 207). 


* It is the lowest point in the figure, 
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Locality and Geological postition. Number of specimens examined, —Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground 2, Coll. Diener. 


Genus: FLEMINGITES, Waagen. 


1892. Flemingites, Waagen, Jahrb. ke k. geol, Reichs-Anst., XLII, p. 380, 
1892. Flemingites, Waagen, Rec. Geol. Surv. Ind., X XV, p. 184. ‘ . 
1895. Flemingites, Waagen, Salt Range fossils, Pal. Indica, ser. xiii, II, Fossils from the Ceratite Forma - 


tion, p. 185. 

The genus Flemingites was introduced by Waagen for some of the most 
conspicuous and strangest ammonites, which exist in the triassic deposits of the 
Salt Range. Ceratites flemingianus, de Koninck (Quart. Jour. Geol. Soc., XTX, 
p- 10, Pl. VII, fig. 1), is considered to be prototype of this genus. The disciform 
shell, a rather small involution, which results in a very large and flat umbilicus 
and a distinct concentric or spiral striation, are among its most remarkable charac- 
ters. 

Outside the triassic deposits of the Salt Range, where Flemingites is represented 
by not less than seven species, no representative of this strange genus was 
known with certainty up to now. Waagen, it is true, pointed out that Ceratites 
crasseplicatus, Vv. Hauer,! and C. striatus, v. Hauer,’ might most probably belong 
to Flemingites, but to me their relationship to this genus does not seem to be 
proved ina convincing manner. Both in their sutural line and in the comparatively 
thick transverse section of their volution they remind one more of true Ceratites 
than of Flemingites. As regards their sutural line I have pointed to its similarity 
to Saponites in my memoir on the Cephalopoda of the Muschelkalk. The presence 
of a spiral striation, which is, however, barely perceptible in C. crasseplicatus, 
cannot be looked upon as a decisive character, as it is most magnificently developed 
in Ceratites Oebergi, v. Mojsisovics (Arktische Triasfaunen, Pl. VIII, fig. 3, 
p. 33.), most certainly a true Ceratites of the Polaris group, owing to its falci- 
form ribs, rising in strong umbilical thorns. I may add that my suggestion, 
that C. striatus and C. crasseplicatus actually belong to the genus in which they 
had been placed originally by F. v. Hauer, is not only based on the figures and 
description given by this author, but is confirmed by a personal examination of von 
Hauer’s materials in the collection of the Vienna Natural History Museum. 

True representatives of the genus Plemingites are, however, present in the lower 
trias of the Himdlayas. Here the genus is represented by four species, three of 
which occur in the subrobustus beds, whereas a single one is already met with in 
the Otoceras beds of Spiti, together with Nannites hindostanus. Thus in the Him4- 
layan trias the genus makes its appearance in somewhat lower beds than in the 
Balt Range, where all the species described by Waagen are confined to the Ceratite 

+ BF. v. Hauer, Beitrige zur Kenntniss der Cephalopoden aus der Trias yon Bosnien, Neue funde aus dem 
eae von Han Bulog bei Sarajevo, Denkschr, kais. Akad, d. Wiss. Wien, LIX, 1892, Pl. 1V, fig. 2, 

2 Ttid., Pi. TV, fig. 1, p. 268. 
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sandstone, which occupies approximately the same position as that of the Himélayan 
subrobustus beds. 

The three species belonging to the latter horizon are closely related to Salt 
Range forms. Two of them have their nearest allies in Fi. trilobatus, Waag., and 
in Fl. compressus, Waag., whereas the third one probably belongs to the group of 
Hl, glaber, Waag., although the strange development of the siphonal lobe is not so 
distinctly marked as in the Salt Range species. 

To the characters of the genus, as they were described by Waagen, no new 
information can be added after the examination of the Himdlayan species. In 
one of my specimens of Flemingites Rohilla the body chamber comprises exactly 
one half of the last volution in length. But as no trace of the margin of the aper- 
tural is preserved, the total length of the body chamber probably did exceed one 
half of a volution. 

According to their affinities and geological distribution the Himalayan species 
of this genus may be grouped as follows :— 


a, Group of FLemINGires NANUS, 
1, Fl. sp. ind. ex aff. trilobato, subrobustus beds. 


6. Group of FLEMINGITES GLABER, 


2. Hlemingstes Rohilla, n. sp., subrobustus beds. 


e. Group of FLEMINGITEs FLEMINGIANUS, de Kon. 


3. Flemingstes Salya, un, sp., subrobustus beds, 


d. ISOLATED SPECIES. 
4, Flemingites guyerdett, n, sp., Otoceras beds, 


As regards the systematic position of Flemingites I fully agree with Waagen 
in placing this genus among the Ammonea leiostraca and as a member of the 
Gymniting, in spite of the comparatively strong sculpture which is developed in 
some of the Salt Range species. The configuration of the siphonal lobe in the 
sutural line and the tendency to develop adventitious elements are such remarkable 
characters, that they must be considered as being of the highest importance for the 
systematic position of the genus. In none of the Himalayan species is a strong 
sculpture to be seen. They are either perfectly smooth (Fl. guyerdeti) or provided 
with broad, flat folds of insignificant character. 


Group or FLEMINGITES NANUS, Waagen. 


1. FLEMINGITES 8P. IND, EX AFF, TRILOBATO (Waag.); Pl. XVII, fig. 2. 


Dimensions. 
Diameter of the shell. ° . r ‘ ; e ° ° 


9”? 9 «99 umbilicus e e e « ® e ° a3 
2 : from the umbilical suture ; 3 ° ” 
Height of the last volution { (2 receding whol 


Thickness of the last volution * : ° ° : . . . ” ‘ 
N 
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‘We possess only a single specimen of this species and this even has been much 
weathered. It is very closely allied to Flemingites trilobatus,’ Waagen, from the 
upper region of the Ceratite sandstone. As my specimen is not sufficiently well 
preserved to merit a new designation, I prefer to describe it tentatively as sp. 
ind., although better material may even prove its identity with the Salt Range species, 
to the nearest allies of which it certainly belongs. 

The general shape of the shell is disciform, with compressed whorls and a very 
flatly rounded siphonal area, bordered by sharply rounded off marginal edges. The 
whorls overlap each other, but very little that of the last volution over the penulti- 
mate one amounting to about one quarter of the height of the latter. 

The transverse section of the last volution is twice as high as broad. The 
largest transverse diameter corresponds to the lower third of the entire height. 
The lateral parts are but flatly arched and are separated from the broad, siphonal 
part by rounded off marginal edges, as has been stated above. In the inner volu- 
tions the siphonal part is flatter and the marginal edges are more distinct than in 
the last whorl. The same phenomenon is exhibited by many forms of the Meeko- 
ceratid@, for instance by the group of the Gyronites semirotundati, Waagen. The 
lateral parts slope in a very regular curve to the umbilical suture without forming 
any umbilical edge. The last portion of this slope above the umbilical suture is 
rather steep, but cannot be considered to be a distinct umbilical wall. _ 

The sculpture consists of flat radial folds, similar in shape and strength to those 
in the group of the Ptychites rugiferi. They originate near the umbilical suture 
and gradually die out before reaching the siphonal margin. The surface of my 
specimen is too much weathered to allow an opinion being expressed as to whether 
the unequal strength of different folds is a proper character of the species, as is the 
case in Flemingites trilobatus, or is due to the irregular weathering of the shell. 
There may have been about seventeen folds in the last volution, but they are not 
regularly distributed, and arranged at unequal distances. The sculpture of the inner 
whorls has been quite destroyed. 

As there is no trace of the shell preserved, nothing of the spiral striation is seen, . 
which is so distinctly marked in Fl. trilobatus. Traces of a spiral striation are, how- 
ever, visible on the cast in a few places of the siphonal area, especially near the 
anterior termination of the last whorl. 

The specimen is composed of air chambers only. 

Sutures.—The sutures agree almost perfectly with those in Fl. tri/obatus with 
the exception of the auxiliary saddle, which is considerably smaller and less distinct 
jn our specimen. 

The siphonal lobe is very broad, and distinguished by a very conspicuous in- 
dentation in each of its lateral branches. The outer portion of the lateral branch, 
adjoiing the siphonal prominence, is rather short and small, whereas the inner por- 
tion is provided with strong denticulations and rises to the same level as the second 


+ W. Waagen, Salt Range fossils, Pal. Indi iii 
Pl. XVI, fig. 2, p. 198. ndica, ser. xiii, II, Fossils from the Ceratite Formation, 
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lateral lobe. The principal lateral lobe is considerably deeper than the siphonal 
one and strongly serrated, the denticulations at the sharply Tounded base of th 
lobe being much longer than those along the marginal walls. The siphonal ah 
principal lateral saddle are of almost equal size, the latter exceeding the former byt. 
very little in height. They are contracted below and broadly rounded above anti 
without any indentations. The second lateral lobe resembles the principal one 
in shape, but is on a smaller Scale. The second lateral saddle is likewise contracted 
below and slightly depressed above, where it is broadly rounded. It is followed 
by an auxiliary lobe, which is remarkably shorter and narrower than the second 
lateral lobe; from this lobe the sutural line rises but very slightly to a shallow 
auxiliary saddle, which is quite indistinctly Separated from the preceding lobe. 

Locality and Geological position. Number of specimens eramined.— Subro- 
bustus beds, S.E. of Muth, Spiti 1, Coll. Griesbach. 

Remarks.—As far as conclusions may be drawn from such a poor specimen, it 
exhibits a striking similarity to Fl, trilobatus, Waagen. It must be borne in mind, 
however, that owing to weathering it is impossible to say whether some of the im- 
portant characters of the Salt Range species are Present or not, for instance the 
arrangement of the spiral striations on the shell, and the sculpture of the inner Vvolu- 
tions, which is rather characteristic in Fl. trilobatus, one weaker fold being generally 
intercalated between +wo stronger ones. The similarity of the sutural lines in the 
two species is very remarkable, especially the almost absolute identity in the deveiop- 
ment of the extraordinarily broad siphonal lobe and in the shape of the following 
lobes and saddles. In comparison to these characters the difference in the Shape of 
the auxiliary saddle is of minor importance. 

However, I prefer to consider this Specimen as a proper species, leaving it to 
future researches to decide whether it may not have to be united with the Salt Range 
Species as a variety. 


Group or FLEMINGITES GLABER, Waagen. 
2. FLEMINGITES RowILua, Nov. sp. PI. XVIII, fig. 2,3, 4: Pl, XXIII, fig. 1. 


Dimensions. 
Pl. XVIII, fig. 2 fig. 4. 


Diameter of the shell . ; e ‘ ‘ r é ; 113 mm. 79 mm, 


9 9% «99 umbilicus e ‘ ° ° e e 50 9 29 9 

; -_ § from the umbilical suture . 37 26 
Height of the Inst solution { » 9 preceding volution . 32 22 
Thickness of the last volution , ‘ ; ‘ ‘ -app.18 ,, 125 ,, 


This species is represented by four specimens, of which two are fairly well 
Preserved. One of these specimens, which I collected in the subrobustus beds of 
the Shalsha] cliff, has part of the shell preserved, distinctly showing the delicate 
spiral striation so characteristic of this genus. This specimen (Pl. XVIII, fig. 4) 
should be considered as Prototype of the species. — 
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The species is very flatly disciform, with compressed whorls, a flattened siphonalk 
part and a wide and shallow umbilicus. The volutions overlap each other to the 
extent of rather less than one quarter of their height. 

The transverse section is a little more than twice as high as broad, its largest 
transverse diameter being situated a little below the middle of the height of the 
volutions. The lateral parts form a flat arch.- They slope regularly towards the 
umbilical suture into which they pass without forming an umbilical edge or wall. 
Only near the anterior termination of the largest specimen (Pl. XVIII, fig. 2) an 
indistinct, rounded umbilical wall is indicated by the last, steep portion of the curve, 
in which the lateral parts bend down to the umbilical suture. 

The siphonal part is perfectly flat and bordered by distinct, sharp margins, which 
persist even in later stages of growth. The species should consequently be con- 
sidered to belong to the Flemingites biangulures, whereas in the Salt Range only 
rotundati or semirotundati are known. But the biangular shape of the siphonal 
area is certainly of too indifferent systematic value to justify the grouping together 
of forms on account of this character alone. 

The sculpture recalls that of Flemingites radiatus, Waagen (Ceratite Forma- 
tion, Pl. XI, fig. 1, p. 197). It consists of numerous, flat and broad radial 
folds, which are seen on the inner volutions, but become weaker towards the com- 
mencement of the body chamber and disappear completely on the latter. The 
folds are quite straight, broadly rounded above and extend across the lateral parts, 
from the umbilical region to the siphonal margin, which, however, they do not reach, 
Their strength varies in different specimens. They are more distinctly developed in 
the specimens figured Pl. XVIII, fig. 2 and 8, and are most strongly developed near 
the anterior portion of the penultimate whorl, whereas in the body chamber they are 
completely absent. In the first specimen they are very equally distributed but 
gradually die out towards the anterior termination of the shell, although the latter 
is still entirely chambered. In the remainder of the specimens the sculpture is but 
faintly represented on the inner, and completely disappears in the anterior portion 
of the last volution. The number of folds likewise varies ; on the last volution of the 
largest specimen (Pl. XVIII, fig. 2) they occur at very irregular intervals. On 
the sculptured part of this volution—comprising about three quarters of it—seven- 
teen to eighteen folds may be counted, whereas there are only eleven to twelve 
in the penultimate whorl. But the character of the sculpture, in spite of the ir- 
regularity of the strength and arrangement of the folds, remains the same in all the: 
a and consist of low, broad, single, radial folds, and consequently the slight 
differences noted seem to me of too insignificant importance to justify a separation of the 
specimens figured Pl. XVIII, fig. 2 and 3, even as mere varieties of the same species. 

In the type specimen (Pl. XVIII, fig. 4) part of the shell is preserved, showing 
a concentric spiral striation, consisting of numerous, delicate striae, which are sepa- 
rated by slightly irregular intervals. On the internal cast this spiral striation 
appears considerably weaker, but also quite distinct, although only in places which 
have not beon exposed to weathering. On the siphonal part the spiral striation is 
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absent. I have not been able to discover any strise of growth, following the direc. 
tion of the radial sculpture. 

In the specimen figured on PI, XVIII, fig, 8, which I have determined as the 
same species on account of the perfect identity in general shape and in system of 
sculpture, although the spiral striation and the details of the sutural line are not 
visible, owing to weathering, the body chamber comprises one half of the last volu- 
tion, the margin of the aperture being wanting. Inthe Specimen figured, P1. XXIII, 
fig. 1, one quarter of the last Volution forms part of the body chamber, The rest of 
my specimens are entirely chambered. 

Sutures.—In the arrangement of the sutural line the species exhibits some re- 
markable affinities to Flemingites glaber, Waagen (loc. cit. Pl. XT, fig. 2, p. 188), which 
among the congeneric forms of the Salt Range holds a rather isolated position. 

The development of the siphonal prominence is the most conspicuous character 
in the Salt Range species, It is almost as high as the siphonal saddle and 
provided on each side with @ strong, rounded indentation, bordering the 
small central Prominence, under which the siphuncle passes, These inden tations, 
which almost take the shape of adventitious sutural elements, are followed by 
the deep siphonal lobe, In our species a similar development of the siphonal pro- © 
minence may be observed. It can'only be seen, it is true, in places where the siphonal 
part is perfect, and I was therefore obliged to content myself with studying the 
details of this arrangement at two places only in the specimens figured PI, 
XVITI, fig, 2, and Pl. XXI, fig. 1. 

In these two Specimens the siphonal prominence takes the Shape of a proper 
saddle reaching the same height as the siphonal saddle, and is broadly rounded 
above. A. closer examination of its apex, however, shows that it does not form a 
regular arch, but that the median prominence is bordered on each side by asmall, 
rounded indentation from which it is separated by a pointed lobule of extremely 
small dimensions, Both the latter and the following rounded indentation are of 


Presence is of no slight interest, as regards the systematic position of our species 
which is thus shown to be closely related to Flemingites glaber. 

The siphona] prominence, which occupies the entire breadth of the siphonal part, 
is followed by a deep and broad siphonal lobe, bearing about five denticulations 
at its base, among which those adjoining the siphonal saddle are the most promi- 
nent. But in the specimen figured Pl. XXI, fig. 1, the median ones seem to bea 
little longer than the rest. The principal lateral lobe is considerably deeper than 
it is broad, but reaches only a little further down than the siphonal lobe. Its denti- 
culations, which occur to the number of about eight, form together an ogival arch, 
but reach hicher up along the external (siphonal) margin. The second lateral lobe 
is much shorter, and provided with five to six denticulations below, The principal 
lateral saddle is the largest. It is bordered by parallel sides, whereas the siphonal 
saddle is slightly contracted at its base. 








96 HIMALAYAN FOSSILS. 


The second lateral saddle is short, very narrow, and provided with a smalk 
Indentation at its base on the umbilical side. It is followed by a flatly rounded 
auxiliary lobe, which bears three or four strong denticulations. Outside the umbilical 
suture the commencement of a small saddle is visible in the largest specimen, but its 
greater portion is cut off by the umbilical suture. . 

Locality and Geological position. Number of specimens examined.—Subrobus- 
tus beds. §.E. of Muth, Spiti 2, Coll. Griesbach ; Shalshal cliff near Rimkin Paiar 
encamping ground 1, Coll. Diener; Bambanag Cliffs, Ginthi Valley 1, Coll. Diener. 
The latter specimen, which is figured Pl. XVIII, fig. 3, perfectly agrees in shape and 
sculpture with the large one from Muth, but owing to weathering, which has 
obliterated the greater part of the sutures and all traces of a spiral striation, I 
prefer to consider it only as £., cf. Rohilla. | | 

Bemarks.—In shape, involution, and arrangement of the sutural line this 
species appears to be rather closely related to Fleméngites glaber, Waagen. A 
distinction of the two species is easy, however. Fl. glaber belongs to the semi- 
rolundaté with distinctly rounded marginal edges and a flatly rounded siphonal 
part and does not possess sharp marginal edges as does the Himalayan species, not 
even in young stages of growth. The sculpture is also different, the intervals 
between the radial folds being remarkably smaller than the folds themselves in /1, 
glaber. Nor does the radial sculpture commence in the Salt Range species before 
a diameter of more than 30 mm. is attained by the shell. The sutural line differs 
especially by the stronger development of the indentations, which border the central 
prominence of the siphonal prominence, and by the considerably smaller size of the 
siphonal lobe in Fv. glaber. Another character of the latter species, which has not 
been observed in Fl. Rohilla, is the inequality of its concentric striation, which is not 


regularly distributed all over: the shell, but appears stronger in some parts, and. 
fades away in others. : 


Group oF FLEMINGITES FLEMINGIANUS, de Kon. 
3. FLeMiInGiTEs Sanya, nov. sp. Pl. XIX, fig. 1a, b, 


Dimensions. 
Diameter of the shell “ . 257 mm. 
» 9 9 umbilicus é . : ‘ é * GB aoe: -g 
; from the umbilical suture : ; ‘ - 104 = ,, 
Height of the last volution { sic ha preceding wheel : | 84 
Thickness of the last volution . | ~ 69 ,, 


Breadth of the siphonal area e app. 17 5 


This is probably the largest species of this genus which has hitherto been 
described. As the greater part of the body chamber is preserved in the specimen, the 
diameter of the latter in the full-grown state may be estimated as about 300 mm. 

The species recalls Flemingites compressus, Waagen (Ceratite Formation, 
Pl. XVI, fig. 1, p. 202), im general outline and in the sculpture of the chambered 
portion of the shell. The whorls, however, increase a little more rapidly in height, 
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are they bent down in a strong curve, which meets the preceding whorl under a 
very steep angle. No distinct umbilical wall or edge is formed. An obtusely 
rounded edge corresponds to the siphonal margin. The siphonal area is comparatively 
broad and flatly rounded, The sculpture, which is rather faint in Proportion to the 
size of the shell, is confined to the chambered portion of the specimen. The surface 
of the body chamber, it is true, is Partly Weather-worn to 4 considerable extent, but 
in some places, especially near the umbilical region, it is sufficiently well preserved 
to permit the opinion that a distinct sculpture is absent. | therefore believe 
that the body chamber was almost perfectly smooth. 

On the chambered Portion of the shell the sculpture consists of very low 
radial folds. They are rather narrow and separated by intervals which are but 
slightly broader than the folds themselves. On the inner volutions there are greater 
intervals between the folds, but in the vicinity of the body chamber the former are 
augmented in number. The inner Volutions are too much weathered to allow fixing 
the number of folds which occur on one circuit. I can only say that they are more 
numerous than in Fi, compressus. They are all perfectly straight, and rise a little 
above the umbilical suture, dying out gradually near the upper portion of the 
lateral parts and before reaching the siphonal margin. 

As the specimen is an internal cast only, the concentric siriation is very in- 
distinct and only perceptible in a few places near the siphonal area, as is indicated 
in the front view (fig.1). The greater part of the body chamber is preserved, and 
comprises somewhat less than half of the last volution. 

Sutures.—The 8utural line is generally similar to that in Fi. compressus, but 
differs slightly in the development of the denticulations of the siphonal lobe and in the 
auxiliary series, The siphonal lobe is broad and divided by a high siphonal prominence, 
Tis lateral branches are provided with strong indentations, among which the two 
adjoining the siphonal saddle are on a lower level than the rest, The denticulation, 
following these two indentations in the direction of the siphonal tubercle, is slightly 
stronger but cannot be compared in this respect to the phylloid denticulation which 
is developed at the base of the siphonal lobe in Fé, compressus, The principal latera] 


lobe is narrow and considerably deeper than the siphonal one, It bears six to seven 
O 
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denticulations at its base, which are arranged in the shape of a narrow, pointed arch. 
The indentations adjoining the principal lateral saddle are the strongest.. They are 
all sharply pointed. The second lateral lobe is at the same level as the siphonal 
lobe. It is much broader than the principal lateral lobe, and bears as many denti- 
culations at its base, which are arranged in the shape of a pointed, oblique areh, 
the deepest indentation being shifted towards the second lateral saddle. 

The siphonal and the principal lateral saddles are of similar shape, bordered. by 
parallel margins and narrowly rounded above, but the principal lateral saddle is 
broader and also somewhat higher. The second lateral saddle is distinctly depressed 
above and slopes in a direction parallel to the umbilical suture. It is much shorter, 
put almostas broad as the principal lateral saddle. 

The first auxiliary lobe is distinctly represented by three small denticulations, 
which are smaller and are on a lower level than the following higher and stronger 
ones. The latter, which occur to the number of three, may be considered either as 
rudimentary lobes and saddles or as an umbilical lobe, which cannot be dissolved 
into distinct elements. | 

Locality and Geological position. Number of specimens examined.—Subro- 
bustus beds. 98. E. of Muth (Spiti) 1, Coll. Griesbach. 

Remarke,—Amongst Waagen’s Salt Range species belonging to this genus 
we can only compare Flemingiies compressus with our species. A distinction of the 
two forms is however easy. Fl. compressus chiefly differs by reason of its more 
slowly increasing whorls, a wider umbilicus, and the absence of any distinct demare- 
ation between the siphonal area and the lateral parts. Another difference consists 
in the conspicuous sculpture of its body chamber, which deviates considerably from 
that in the chambered portion of the shell. The differences in the details of the 
sutural line have been mentioned above. 

Nevertheless the two species are at least as closely related as Fl. compressus and 
Fl. flemingianus, and there can be no doubt that they belong to the same group of 
forms. 


ISOLATED SPECIES. 


4,. FLEMINGITES GUYERDETI, nov. sp. Pl. I, fig. 7. 


. Dimensions. 
Diameter of the shell . e ° ° e . e e e ‘i 30 mm. 
9” 99s umbilicus e e ° ° 11 a3 


Height of the last volution from the umbilical suture ° e ‘ 13°5 
+» 9» preceding whorl ° ° - (44s, 
e ® ® e e e 10 99 


This species, which among its congeneric forms seems to hold a rather isolated. 
position, is of special interest, as it is the oldest known representative of the genus, 
being derived from a considerably lower triassic horizon than the Ceratite Sandstone, 
from which all the Salt Range species are derived. The species recalls m 
general shape Danubites trapezoidalis, Waagen (Ceratite Formation, Pl. XXI, 


Thickness of the last volution 
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fig. 3, p. 76), especially owing to its conspicuous transverse Section. This 
Species seems to have attained small dimensions only, the specimen under 
description being already provided with a body chamber, the posterior termination of 
which corresponds to a diameter of 26 mm, The involution js inconsiderable, the 
whorls overlapping each other a little more than one third of their height, The 
overlap of the last Volution over the preceding one amounts only to about one 
Seventh of the entire height of the former. 

The transverse section is Very characteristic, nearly square, higher than broad. 
Although the siphonal part does not Tepresent the largest transverse diameter of the 
whorls, its breadth is but very little smaller. The lateral parts are almost perfectly 
flat. They pass into the siphonal part and the umbilical suture in a strongly bent 
curve, and neither marginal nor umbilical] edge exists. The siphonal part is flatly 
rounded. The elevation of the lateral parts above the umbilical suture is compara- 


generic species. 

There is no trace of a radia] sculpture, but the spiral sculpture is most distinctly 
developed. As a great part of the shell is Preserved I have been able to examine 
it in detail. On the internal cast the spiral striation is but very faint, but is dis. 


tions is of special interest. It is situated exactly at the point which represents the 
siphonal margin ; observed under a magnifying glass this striation appears as a row 
of longitudinal, flat beads. Identically the same character of striation was described 
in Sturia Sansovinii, y. Mojs., by F. v. Hauer,! who described the delicate secondary 
striations which follow the median line of each furrow in the lower portion of the 
lateral parts, as consisting of a series of very delicate beds. A similar character of 
these Secondary striations was noticed by myself in the H Imdlayan specimen of 
Sturia Sansooinii from the Muschelkalk of the Shalshal Cliff? Tt is rather unfor- 
tunate that this character cannot be reproduced in the illustration, 

The last septum is situated about 10 mm. from the anterior termination 
of the siphonal part in our specimen, But as a considerably larger portion 
of the shell near the umbilical region has been preserved, and its continuation may 
be made out by the presence of an elevated ridge, following the direction of the , 
umbilical suture, a little more than one half a volution at least must have belonged to 
the body chamber. This fact leads to the conclusion that our specimen must be 
considered most probably as a full-grown individual, in spite of its comparatively 
small dimensions, 

1 F.0. Hauer, Die cephslopoden des bosnischen Muschelkalkes von Han Bulog bei Sarajevo, Denkschr. kais, 


Akad. Wiss, Wien, math. nat. Cl., LIV, Abth. I, 1887, p. 46. 


* Cephalopoda of the Muschelkalk, Pi, XV, 
Q2 
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Sulures.—The sutural line is rather simple. The siphonal lobe does not exhibit 
a trace of adventitious elements and the auxiliary series consists of one single lobe 
only, which is cut off by the umbilical suture. 

The siphonal lobe is very short, and is at a higher level than any of the others 
and is divided by a small siphonal prominence, the marginal sides of which strongly 
converge towards the siphonal channel. Each of the lateral branches of the siphonal 
lobe is bifid. The principal lateral lobe is very deep, broad and strongly serrated 
at its base. The denticulations of the two lateral lobes are arranged in shape of 
regular arches. 

The siphonal saddle much exceeds the two lateral ones in size. All the saddles 
have parallel sides and are broadly rounded above. The auxiliary lobe is very 
small and is on the same level as the second lateral lobe. . 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. 8.E. of Muth, Spiti 1, Coll. Griesbach. 

Remarks.—This species differs so considerably from the congeneric forms by its 
transverse section, deeper umbilicus, the absence of any radial sculpture, and the 
details of the sutural line, especially by the short and narrow siphonal lobe, that it. 
is impossible to compare it with any of them. 

I am consequently obliged to treat it as an isolated form, which is not only 
the most primitive but also the geologically oldest of the genus Flemtngites. 


Genus: OPHICERAS, Griesb., emend. Diener. 


1880, Ophiceras. Griesbach, Rec. Geol. Surv. Ind., XIII, 109. 


The forms, which will be described in the following pages under the generic 
designation, proposed by C. L. Griesbach, surpass enormously, in number of indi- 
viduals, all the other members of the Cephalopoda, which are contained in the geo- 
logically oldest strata of trias of the Himdlayas, viz,, the Otoceras beds. All these 
forms appear at first sight to be linked together most intimately by similarity of 
shape and sutural lines. Groups of forms, it is true, may be distinguished among 
them, without great difficulty, which owing to remarkable characters seem to con- 
stitute excellent species, but a closer examination most conclusively shows that even 
groups, the typical forms of which seem to be widely different, are connected by 
transitional forms with such indifferent characters, that it is scarcely possible to 
identify them with either the one or the other species. 

This observation on the species, which necessarily must be distinguished among 
the large number of allied forms, applies also to the genus itself. It is especially 
the genus Meekoceras' from which it is so vaguely separated that, with the exception 
of Griesbach, almost all the later authors, who treated on this subject, have either 
united the two, or if any, as for instance Waagen, considered Ophiceras to be a proper 
genus, he did so on the supposition of an adventitious lobe, which does not exist in 


? The genus Mechoceras is taken here in the sense only which will be defined later on. 
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The genus Ophiceras was proposed in 1880 by Griesbach to embrace three forms 
from the Himalayan lower trias, Gphiceras tébeticum, which hag to be considered 
as prototype of the genus O, medium and Ophiceras ( Danubites, mihi) himalayanum. 
In their external appearance and in the arrangement of their sutura] line these 
forms exhibit such a close similarity to the genus Lenodiseus, which had then been 
just introduced by Waagen, that E. vy. Mojsisovics did not hesitate to declare the two 
to be synonymous.'' This view he still maintained in 1886, in his Memoir on the 
triassic faunze of the Arctic regions, when he removed Ophicerag himalayanum and 
Aenodiscus plicatus, Waag., from their respective genera and placed them among his 
group of the Ceratites obsoleti.? 

As has been shown in the introduction to Lenaspis, it was demonstrated later 
on by Waagen,® that the Seneric designation Xenodisuns must remain for X. 
plicatus, which is distinguished from the Ceratitide by its longer, body chamber, 
He consequently united the triassic forms, which had hitherto been confounded 
with Xenudiscus as a new genus, Gyronites, which in my opinion is, at least 
partly, identical with Meekoceras, Hyatt. To this genus he attributes, although 
with great reservation, Ophiceras himalayanum and OQ. medium, but considers O. 
ttbeticum as the type of an independent genus, to which the name Ophicerag ought 


him, a close relation seems to exist between O. tibeticum and the genus Lenaspis 
owing to the sculpture, but the cross section of the whorls is different, A special 
stress is laid on the supposed existence of an adventitious lobe. 

The examination of more than thirty specimens of Ophicerag tsbeticum from my 
own and Griesbach’s collections. has convinced me, that in this species as well as in 
all the rest of the genus an adventitious lobe is decidedly absent. Waagen was led 
into his error by a misinterpretation of Griesbach’s figure Pl. III, fig, 6a. In this 
figure the broad siphonal hole or funnel, under which the siphuncle passes, is repre- 
sented in a manner which caused Waagen to take the siphuncle hole for the siphonal 
lobe and to consider consequently the prominence of the siphuncle as an adventitions 
saddle. Griesbach’s description is, however, quite correct. He speaks of the siphonal 
lobe being much wider than high, with a moderately high siphonal saddle, separated 
by the siphuncle.* There is no doubt that Griesbach would have noticed an ad- 
ventitious lobe in his description, if any such had been present, but it must be 


* EB. e. Mosjisovics. Die Cephalopoden der Mediterranen Triasprovinz, Abhandlgn. k. k. geol. Richs-Anst. X, 
Ba. 1882, p, 939, 


? Arktische Triasfaunen, 1. o., p- 74. 
* W. Waagen, Pal. Indica, ser. xiii, II, Fossils from the Ceratite Formation, pp. 16, 209. 


‘ In Griesbach’s descriptions the siphonal prominence is meant by the expression siphonal saddle, whereas the 
eaddle, which in my memoirs is called siphonal saddle, is distinguished by him as the “ external ” sadd]e, 
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confessed that from his drawing its presence might be easily supposed, if one had not 
the opportunity of comparing it with Griesbach’s type specimen. 

With the absence of the supposed adventitious lobe Waagen’s strongest argu- 
ment in favour of an independent generic position of Ophiceras falls to the ground. 
Nor is the difference in sculpture between O. medium and O. tibeticum in reality 
such a striking one as might be supposed by comparing the most typical forms of 
the two species only. When describing the species I shall have ample opportunity 
of demonstrating the wide range of variety which is peculiar to the forms of this genus, 
and it will become evident that the mode of sculpture in O. tibeticum, although 
very remarkable, can scarcely be considered as a_ sufficiently distinct character 
to entitle us to place Ophiceras among the Gymnitine, and we shall see that the 
supposed similarity to Xenaspis is not a very striking one. . 

While working on the Himalayan materials a very remarkable character has 
been discovered, which is common to the smooth forms (O. medium), as well as to 
the sculptured ones (0. tibelicum), and confirms the correctness of Waagen’s 
view regarding the systematic position of the genus. This character consists in the 
presence of a distinct delicate concentric striation, which is restricted almost exclu- 
sively to the internal casts, and is either quite absent or very indistinct on the sur- 
face of the shell. It consequently appears to be a character which is peculiar to 
the innermost layer of the shell during the life of the individual, to the so-called 
* mother-of-pearl-layer’’ (Perlmutterschicht), A similar concentric-striation, con- 
fined to the innermost layer of the shell, has so far never been described in any 
triassic ammonite. The spiral striation itself, however, strongly recalls the genus 
Flemingites. Owing to it Ophiceras differs decidedly from the Ueekocsratide and 
is brought into close affinity with the Gymnitine. 

The delicate spiral striation is found in very few specimens sufficiently well 
preserved to be seen distributed regularly all over the cast, as is the case in the 
specimen of Ophiceras Sakuntala, figured Pl. X, fig. 4a, or in that of O. serpentt- 
num, figured Pl. X, fig. 7. But traces of it may be observed in all specimens, 
specially in the vicinity of the umbilical region or in the siphonal part. 
The only exception, in which this has not been the case, is Ophiceras Dharma, of 
which species two specimens only exist, but I have united this species with the genus 
on account of the'similarity in shape and sculpture with O. demissum, Oppel, and 
of the presence of an elevated spiral ridge in the middle of the lateral parts, which 
strongly recalls the same character in several forms of Gymnites. 


Although the presence of a spiral striation is certainly a character of no small 
importance, connecting as it does Ophiceras with Flemingites or Sturia, but remov- 
ing it from the Meekoceratide, it is unfortunately rarely seen well, owing to 
weathering. Among the collections made in the Ussuri district by the Russian 
Mining Engineer D. L. Iwanow, there are a few specimens, which in all their char- 
acters agree perfectly with O. Sakuntala, but as the matrix, in which they are 
found, is a sandstone, it is perfectly hopeless to look for so delicate characters, as 
the spiral striation of the cast, peculiar to the Himdlayan O. Sakuntala. Neverthe- 
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Jess in this case a determination is Comparatively easy, because one has to deal with 
a well-known species, the systematic position of Which is safely established. But 
a decision becomes much more difficult, or even impossible, when dealing with partly 
weather-worn casts, as is the case in most species of Waagen’s senus Gyronites from 


the lower Ceratite limestone of the Salt Range. From the description of Ophiceras — 


Sakuntala it will be Seen that a Salt Range species, Gyronites vermiformis, Waagen, 
is very similar to some forms of the former Species. And in this case the 
spiral striations of the cast are the only means of deciding the question whether the 
Salt Range species belongs to Meekoceras or to Ophiceras. The state of preserva. 
tion of the single Specimen, described by Waagen, is such that spiral striations even 
if formerly present Could not be observed. Although this as several other species 
of Gyronites might perhaps belong to Ophiceras, I have absolutely failed to find 
out any trustworthy proofs for such a conclusion. 

Another instance is J enodiscus Karpinskyi, y. Mojsisovies (Arktische Trias- 
faunen, Pl. XI, fig. 13, p. 75). The similarity with Ophiceras Chamunda is 
most striking. But the Specimen, described by E. v. Mojsisovics, was provided 
With its entire shell and no spiral striation could Consequently have been noticed, 
even if it had been present in the cast. I much question whether [ ought to attri- 
bute this species to Ophiceras or to Meekoceras, 


(Washington, 1883), a species is figured, on PI, XXXI, fig, 1.c., which has been 
erroneously united with Meekoceras aplanatum by the American paleeontologist, 
but it differs from this species by its numerous Volutions, which scarcely overlap each 
other. This Species was renamed by Waagen as Gyronites tohiteanus, but it exhi- 
bits a most striking similarity to O. Dhorma in its general shape. It is, however, 
impossible to decide whether it really ought to ba placed into the genus Ophiceras 
or better remain among the Meekoceratide, or whether it ought to be removed 
from the Ammoneg letostraca altogether, on account of its sculpture, in which 
case it should be transferred to the Danubites obsoleti. 

Thus I can only point out the possibility that among the Arctic, American 
and Salt Range forms which are commonly attributed to Meekoveras or to one of 
its subgenera, representatives of the genus Ophiceras may be present. I must, how- 
6ver, abstain from deciding this question and content myself with the Icon clusion 
that the Himélayan species of Ophéceras, as shown in the following chapter, certain- 
ly correspond to a natural group of forms, which are different from the Meekorera 
tide and bear the closest affinity with the Gymnitine. 

That the character by which their generic independence from Meekoceras can 
be proved Is only accessible with difficulty, depending as it does on the state of 
Preservation of the Specimen, cannot be admitted as a sufficient argument against 
its use ag foundation for a generic distinction, since it can be shown to hold good in 
all Himélayan species. 


oF 
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The genus Ophiceras, as defined in the manner shown, is restricted in the Himéa- 
layas entirely to the lowest division of the trias, the Otoceras beds. No species is 
known from the subrobustus beds, whereas in the Otoceras beds some of them far 
predominate over all the rest of the cephalopoda by their number of individuals. 
Especially O. Sakuntala forms entire layers of shells in the Otoceras beds of the 
Shalshal Cliff. 

In all species, belonging to this genus, the sutural line is very simple. The 
siphonal lobe is as & rule broad, and divided by a tolerably large siphonal prominence 
which is very often provided with a distinct median depression, below which the 
siphuncle passes. There are always two lateral lobes present, which are serrated at 
their base. The auxiliary series consists, as & rule, either of a short auxiliary lobe or 
of a row of small denticulations forming a straight line on a flatly rounded arch. 
Only in Oph, tibeticum, which seems to be the highest developed form among its 
congeneric species, 4 distinctly individualised auxiliary lobe is followed by an 
auxiliary saddle, which stands partly outside the umbilical suture. 

The margin of the aperture has been observed in a tolerably large number of 
specimens of Ophzceras medium (Pl. 1X, fig. 1), O. Sakuntala (Pl. X, fig. 3,4), 
O. gibbosum (Pl. IX, fig. F), O. ptychodes (Pl. XI, fig. 8, 6), O. serpentinum (PL. 
XIII, fig. 5), O. demissum (Pl. XIV, fig. 2). In none of my, specimens does the 
length of the body chamber surpass one half volution by more than the twelfth 
part of its entire circumference. This is exactly the length of the body chamber in 
Meekoceras, and it is considerably shorter than in Xenaspis. 

The genus Ophiceras is represented in the Himalayas by ten species, which may 
most conveniently be arranged in groups according to the differences in sculpture. 
One group of forms, which is closely allied to O. éibeticum, Griesbach, is distinguished 
by a sculpture, which consists of strong falciform folds and knob-like elevations, 
but which are not as distinctly demarcated as the tubercles in the Trachyostraca. 
In the other group the surface of the shell is either perfectly smooth or covered with 
low and broad falciform folds. This group is named from the most common species 
of the genus O. Sakuntala. It must be borne in mind, however, that a distinct 
boundary does not exist between the two groups, and that, even in species with a 
strongly developed sculpture, transitional forms occur, which point to the most inti- 
mate connection of the different varieties, among which the most prominent ones 
have been singled out as prototypes of my species. 

We arrive thus at the following classification of the species which belong to the 
genus Ophiceras :— 


I. SECTION. 


Group oF OPHICERAS TIBETICUM, Griesb. 
1. Ophiceras tibeticum, Griesbach. 
2. O. gibbosum, Griesb. 
3. OU. serpentenum nov. sp, 
4, O. platyspira nov. sp. 
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IT. Sxction, 
Group or OPHICERAS SaKUNTALA, Dien. 

5. Ophéiceras Sakuntala noy. sp. 
6. O. medium, Griesb. 
7. O. plychodes nov. sp, 
8. 0. demissum, Oppel, 
9. O. Chamunda nov. sp. 

10. O. Dharma NOV. sp, 


Among these ten species the biangulares (in the sense of Waagen) and the 
semtrotundaté are represented each by one single species only (0. Dhar ma, via., 
O. platyspira), whereas all the rest are rotundat;. 


GROUP oF OPHICERAS TIBETICUM, Griesb, 


1. OPHICERAS TIBETIOUM, Griesbach, P], VITI, fig. 1—7, 
1880. Ophiceras trbetioum, Griesbach, Palzontological Notes on tke Lower Trias of the Himélayas, Ree, 
Geol. Surv, Ind. X1IT, 109, Pl. III, fig. 1~7, 
1895. Ophiceras tibeticum, Waagen, Salt Range fossile, Pal. Indica, ser. xiii, II, Fossils from the Seratite 
formation, p- 209, 


Dimensi ons. 
fig. 1. fig, 5, 
Diameter of the shel] ‘ ‘ p 71 mm, 
» 99 9, Umbilions ‘ ‘ . . ° > App. 33 mm. 32 
from the umbilical suture ; « 215 ,, 24 ‘i 
Height of the last yolution 1» » preceding whorl 7 . 1 ig 
Thickness of the las+ volution . - ; ‘. ° . ° 15 ,, 205 ‘s 


Griesbach himself has considered Ophiceras tebeticum to be the prototype of the 
genus, and among its congeneric species it is certainly the only one, which has 
attained, comparatively speaking, the most advancad stage of development, As in 
all species of Ophiceras, the range of its variation is somewhat wide. Consequently 
I shall, in this asin the following descriptions, begin with the typical form, and after- 
wards proceed to its varieties, 

Typical form.—As such, I consider the two most complete specimens, figured 
by Griesbach, Pl, ITT, figs. 4, 5, especially the first, which is Teproduced in my 
Memoir; Pl. VIII, fig. 1. 

The general shape is disciform, with numerous, very involute, whorls which 
overlap each other a little more than one-third of their height. The transverse sec- 
tion of the volutions is cardiform or lanceolate. The largest transverse diameter cor- 
responds exactly to the umbilical margin. From this point the lateral parts con- 
verge decidedly towards the siphonal part, forming perfectly flat planes, which pass 
into the rounded siphonal part in a strongly bent curve, corresponding with the 
siphona]l margin. The umbilical margin is more distinctly defined. It forms a 


distinct edge in the inner volutions, whereas it is obtusely rounded in the outer ones ; 
P 
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the umbilical wall is comparatively high and steep, but never vertical. The umbil- 
ious is very large and appears rather shallow. 

The characteristic sculpture has been very well described by Griesbach. It 
consists of narrow folds or wrinkles, which alternate at irregular intervals with 
rounded bumps, largest near the umbilical region, and slightly elongated towards 
the middle portion of the lateral parts. The sculpture of the shell corresponds 
perfectly to that seen in the internal cast. Its falciform wrinkles, or growth lines, 
are turned backwards on the umbilical wall. On the lower portion of the lateral 
parts they describe a crescent shaped curve, convex forwards, and. near the siphonal 
margin a second slighter curve, with its convexity turned backward. Only in the 
immediate vicinity of the siphonal margin are the wrinkles turned forward, and 
they keep this direction in crossing the siphonal part. 

In one specimen, however, figured Pl. VIII, fig. 3a, the lines of growth cross 
the siphonal part in a straight direction, and this strange, character recalls 
geologically older types, in which the lines of growth are turned backwards in the 
siphonal area. 

Range of variation —Several variations of this typical form, both in outward 
shape and sculpture, have been observed, which are most intimately connected 
among each other by transitions. One of the most remarkable variations is repre- 
sented by the specimens figured Pl. VIII, figs. 5 and 6. In these specimens the 
number of volutions within the umbilicus is considerably smaller than in the 
typical form, corresponding to an equal diameter, and the volutions themselves con- 
sequently increase more rapidly in height. The umbilical edge is also less distinct 
and even completely rounded off in the last volution. The umbilicus is less shallow, 
the umbilical wall higher and the transverse section decidedly broader. An extreme 
instance of this character is represented by the fragment, figured Pl. VIII, fig. 3, in 
which the height and thickness of the last volution attain nearly equal dimensions, 
their respective dimensions being 21°5 and 20 mm. The representatives of this 
variety with thick whorls are, at the same time, distinguished by a more broadly 
rounded siphonal and by-less strongly converging lateral parts. In the typical form 
this shape of the transverse section is peculiar to the innermost volutions, whereas 
in the variety it persists in later stages of growth. 

The range of variation of the sculpture is scarcely less considerable. There are 
specimens, in which the number of bumps and stronger wrinkles is nearly equal (Pl. 
VILL, fig. 6). In some specimens several wrinkles originate in one of the bumps. 
The distribution of these two sculptural elements is, however, quite irregular. There 
is absolutely no rule as to the predominance of the bumps in the inner volutions of 
in the last whorl. The wrinkle, or narrow folds, seem to be the more important 
elements in the sculpture, because they are always present, even in specimens iQ 
which no trace of bumps are visible. In the body chamber, especially, the bumps 
are frequently absent. In this case the sculpture consists either of very numerous, 
rounded folds, which are confined to the vicinity of the umbilical resion (Pl. Vill 
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fig. 4) or of more distant narrow folds, running over the lateral parts and inter. 
mingled with numerous, very delicate lines of growth, which fill the intervals be- 
tween them. There are forms in which the sculpture becomes quite indistinct and is 
entirely restricted to the inner volutions, as, for instance, in the specimen figured 
Pl. VIII, fig. 2, which on account of their general characters must nevertheless be 
placed among this species. 

The spiral striation of the cast has only been observed in the specimens figured 
Pl. VIII, figs. 5 and 6, near the umbilical region, This concentric striation of the cast 
is not to be confounded with the epidermids, which are well developed in the 
siphonal area of the first-mentioned specimen. These epidermide consists of very 
delicate interrupted wrinkles, which cross the radially directed growth lines at 
right-angles. They only extend as far as the siphonal part, which had formerly 
been covered by the body chamber portion of the last volution. 

The length of the body chamber is not exactly known, the margin of the aper- 
ture not having been preserved in any of the specimens. The fragments of the last 
volution, figured on Pl. VIII, figs. 3, 4,7, represent portions of the body chamber 
only, whereas the specimens, figured on Pl. VIII, figs. 5, 6, are almost entirely 
chambered. In the specimen fig. 2 the fragment of the outer volution forms part 
of the body chamber. 

Sutures.—The sutural line of this species is completely known. It was correctly 
figured by Griesbach, omitting his reproduction of the siphonal prominence, which gave 
rise to some misunderstanding, as was pointed out in the introductory remarks, 

The siphonal lobe is broad and short and provided with a siphonal prominence 
of varying height. As a rule it is but little more than half as high as the siphonal 
saddle, but in exceptional cases (fig. 5c) it comes very near to the latter. Its sides 
always strongly converge, and, in its centre, it isindented by a small incission, mark- 
ing the siphonal hole or funnel, which is comparatively broad. The lateral branches 
of the siphonal saddle are provided with a varying number of denticulations at their 
base. Their terminations are bi-, tri-, or even quadri-cuspidate and the number of 
indentations increases as a rule in one and the same specimen, the nearer one 
approaches to the last septum. A single pointed termination has, however, not been 
observed in any of my specimens. 

From the principal lateral lobe, which is the deepest, the lobes gradually ascend 
towards the umbilical suture. All have parallel sides and are serrated at their 
base. The principal lateral saddle is the largest, but the lobes and saddles vary to a 
certain extent in their height and breadth. 

In the inner volutions the second lateral saddle is followed by a serrated 
auxiliary lobe, which is cut off by the umbilical suture. In the last volution of 
one of my specimens, however, (Pl. VIII, fig. 5), the commencement of an auxiliary 
saddle is distinctly visible outside the umbilical suture. This saddle is followed imme- 
diately by the deep bipartite antisiphonal lobe on the internal side of the volution. 

As regards the range of variation, which the shape of the sutural elements 
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undergoes in this species, it needs only a glance at Griesbach’s figures to get an ides 
of the two extreme cases (loc. cit. Pl. III, figs. 6a and 7). But it would be of no use to 
describe them in detail, as actually no two specimens with quite identical sutures 
are found. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground, 6, Coll. Griesbach, 7, Coll. 
Diener; Kiunglung encamping ground, 15, Coll. Griesbach, 1, Coll. Diener; Hills 
above Kuling (Spiti), 2, Coll. Griesbach ; Khar, Spiti, 3, Coll. Griesbach. 

One of Griesbach’s specimens from the Shalshal Cliff, was found in the topmost 
beds of the Otoceras stage, 25 feet above the main layer of Olvceras W oodwardt 
bed 70, Griesbach’s section). 


9. OPHICERAS GIBBosUM, Griesbach, Pl. IX, figs. 4, 5, 6, 7. 


1880. Trachyceras (?) gibbosum, Griesbach, Palwontclogical Notes on the Lower Trias of the Himdlayas 
Rec. Geol. Sur. Ind., XIII, Pl. IIT, fig. 10, p. 111. 


Dimensions. 
Fig. 4. Fig. 6 Fig 7 
Diameter of the shell . ; . ° ‘ ‘ ; 50 mm. 45mm. 73 mm. 
2 »» 9», umbilicus ® ° e . ‘ 176 , %16, 27 » 
Height of the last stating a the umbilical suture . 18 , 17 » 2 » 


»» 99 preceding whorl . 14 , %12 » 22 » 
Thickness of the last volution . ° : d ’ 14 , 12 5 16 ,, 

Although Griesbach has placed this species among Trachyceras on account of a 
distinct resemblance of its outlines with Oeratites semipartitus, v. Buch, he remarks 
in his description that it may probably represent a connecting link between Ophiceras 
and Xenodiscus, Waag. There is indeed no reason to separate the present species 
from the genus Ophiceras, as it is closely allied to O. tébeticum, and differing only 
by its conspicuous sculpture. 

Typical form. As typical form the one represented by Griesbach’s type speci- 
men (Pl. 1X, fig. 4) is to be considered. In general shape and in volution it 
recalls the variety of O. tibeticum, with less numerous and more rapidly in- 
creasing whorls. The volutions overlap each other to but little less than one half 
of their entire height, The transverse section is lanceolate, but the largest transverse 
diameter is situated above the umbilical margin. The shape of the upper portion of 
the transverse section is the same as in the typical form of O. tsbeticum. The 
lower portion, however, differs considerably by the complete absence of any distinct 
demarcation between the lateral parts and the umbilical wall. The umbilical 
margin is not distinctly marked, the lateral parts joining the obliquely inclined 
umbilical wall in a very gradual curve. 

The sculpture consists of broad bumps which are arranged along thé median 
region of the lateral parts and are of very regular outline. They are comparatively 
flat, and their elevation is small in proportion to their diameter. There are four in 
the preserved portion of the last volution, but they are only distinct on one side of the 
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shell, whereas but very faint indications of bumps are observed on the other. The 
inner volutions are almost smooth, but a few very broad and flat depressions show 
that a similar system of sculpture seems to be present there also. In addition to 
these bumps, delicate wrinkles crossing the siphonal side may be observed. 

Range of variation.—Some of the specimens differ from the typical form by a 
greater height of the transverse section and compressed whorls, The sculpture 
varies much more than the outward shape of the shell. The bumps occur quite 
irregularly, nor is their shape of the same character in all the specimens. As a rule 
they are muchstronger than in Oph. tibeticum and stand at a short distance only 
from each other in twos or threes, which are separated from the next by a larger 
interval. They frequently assume the shape of elongated, thick folds. In the speci- 
men fig. 3 two thick S-shaped bumps are very strongly developed in the middle 
portion of the body chamber, whereas the rest is of quite insignificant strength. A 
similar arrangement may be observed in the specimen fig. 5, which has two thick 
bumps, divided by a deep and narrow depression. In the specimen figured Pl. IX, 
fig. 6a, the last two bumps are united near the umbilical margin into a 

broad swelling. Distinct folds occur with the bumps, as in Ophiceras tibet- 
soum, corresponding in direction with the growth-lines of the shell. In the 
largest specimen (fig. 7.) the bumps are very flat and elongated. The shallow 
depressions between them are consequently more conspicuous. This specimen 
represents a transition to forms, which are almost perfectly smooth or exhibit only 
faint traces of bumps, but must still be placed amongst these species on account of 
their general shape and the outlines of their transverse sections. 

The surface sculpture of the shell is identical with that of O. cibelicum, but 
the numerous delicate growth lines are always decidedly bent forward near the 
siphonal margin. 

The concentric, spiral striations of the cast have been observed in most of the 
specimens. It is especially distinct in the vicinity of the umbilicus of the specimen 
fig. 7, but well developed also in Griesbach’s type specimen. In the latter, a spiral 
line is very distinct, which, following the centre line of the sides, forms a low ridge, 
as it is frequently observed in full grown individuals of Gymnites, such as Gymnites 
jollyanus Oppel (Cephalopoda of the Muschelkalk, Pl. XII, fig. 1). 

In one of the specimens (Pl. IX, fig. 7) the margin of the aperture is partly 
preserved. Its outline follows in general the direction of the folds and lines of 
growth, but isnot strictly parallel to the latter. On the whole it is less strongly 
falciform, and not turned backward in the vicinity of the umbilical suture. The 
margin of the aperture is preceded by a distinct contraction of the shell, which is 
rounded off regularly. In this specimen the length of the body chamber comprises 
exactly one half of a volution, 

Sutures.—The sutures are very similar to those of the preceding species, but 
there is no trace visible of an auxiliary saddle in any of the specimen, The sutures 
vary considerably. The siphonal lobe is ,divided by a siphonal prominence, the top 


Se TY 


ay ene 


aw" 
P a 
ft | " 
a i 
a 8 
a 21 ‘A 
ae) | | 
ei 
are ’ 
wn | A 
wm ql « 
i” 1 
ta i 
ae 
wis ore 
. -F v : 
7 : I ry as 
e rigy a 
. . 74 kei ; ' 
4 7 f ‘ i i 
e ae 
ut Sa A 
A ee 
* oN ri 
eve! |. TE! 
tell ‘ aan ar 
eh ee ran : 
‘ to ee A i 
Ee i 
~ + hs 
Lae my 
- H A 
1b dye 
. . : ae 
Same wae 
cee Ra 
eet 1 ee 
- VF RI 
. eae 0 ae ; 
.~ 
‘4 a “F a 1 
: | oi 
nn on 
, na 
: Wy 
% = 4 
oS SER a ay i 
the 7 ee | 
anne N j rhe 
aS 
“ ty 
| es 
a re on. 
ol ae A 
. wi ee 
oa on f a A 
4 cote raat 
: ang sala, 
eae 
Tea * 
a 
et . a a 
i ae 
re en 
“ie a ie 5 
a sm f 
. ot ae 7 
ie, Ol a 
4 148 : 
i 4 
ee 
. yt 
meas | i 
|<, ih Pa : 
. jo ES cae E 
wie i] = 
i : 7 
* # Jor 
im A 
‘ = tt i 
es ah Hy 
i ae a 
Vol 
ee ‘4 
# Bg 
Oo Se ay 
oo j 
- PS ee a : 
ie ey | oe 
nd ee | 
| 7 | 
‘ * f | ek 
< Ae : 7 Po. 
ae ame pe 
a) 2 ee 
' : oq aor ‘i 
ae “ a co aor i 
~~ | 
“"g Pe en ul 
. : i | 
; ies ‘ 
pert , mW 
' i ' 
: re | ee 
a oe: 
: ba j ; 
* al oad 1 | 
: Riel. og A 
3 . oq Me 
1 “ ‘im a: oe H 
+ ‘a fT ' 
4 ma rah i 2 
7 H ' 
, " repo tee 1 
Ph 
” hg een: fey 
’ woop ty th 
a meas v 
- ee | ie 
eh r y 
ie nm sn 
a 1 : 4 
ree | i H 
os ‘Py y 
. ah)| 
Pa : 
. Hop 
" i i" 
am My Ps 
« a 
A ii ee fT 
’ op 
an | | 
Pees | ie 
a 7: 
H o 
_ rf 
.t : 
1 ‘ 
Ps ty 
C 
fT F 
rene: oe 
es: 
1 ee 
ce erin! 
ee) nh 
i 
ah j 
ere A 
ji! 
re ane] “ih. 
1 4: Py 
‘ at ij. 
s Wed | 
‘ ca : H AT 
aa} ie 
ea): 
f 
ot H 1 i 
| 


eae aac eam rash 7 
_- ae a 
SMe leeds le EN aha ng 
eae eRe ere ame a 
fol, org Ll - wee ee oe Ba 
aaa rors - 
~ ae ee 
° . a 
peta a aera 


s 





110 HIMALAYAN FOSSILS. 


of which is distinctly indented by a central notch. The branches of the siphonal 
lobe terminate either in a single sharp point (fig. 6c) or are denticulated at their 
base. The auxiliary lobe and the second lateral lobe frequently form an obliquely 
sloping arch (figs. 6c, 7c). ‘Che antisiphonal lobe is bicuspidate. 

A comparison of the sutures of different specimens, as shown in the figures of 
Pl. IX, will better demonstrate the extent to which the sutural line is subject to 
variation, than any description could do. 

Locality and Geological position. Number of specimens examined.—Oto- 
ceras beds. Shalshal Cliff near Rimkin Paiar, encamping ground, 5, Coll. Griesbach, 
§, Coll. Diener. 

Remarke.—The typical form of this species may be easily recognized by its 
remarkable sculpture. It may be distinguished from the smooth variety of O. ¢ibel- 
icum with few and thicker whorls, by the absence of a distinct umbilical margin. 
There are forms transitional with O, Sakuntala, which will be treated later on in 
the text. 


3. OPHICERAS SERPENTINUM, nov. sp., Pl. XIII, figs. 1—7. 


Dimensions. 
Fig. 2, Fig. 5. Fig. 7. 
Diameter of the shell a : A ; ‘ .86 mm. 67 mn. 65 mm. 


2 3” umbilicus e e a ® ® ry 3” 30 9 25 99 
Diameter of the shell < the place of ‘ . 65 ,, app 50 ,, 36 Cs, 
» umbilicus )its greatest aplanation ~ 28 ss 2). 5 13°5 ,, 
; ; from the umbilical suture 28 ,, 22 » 23 C(«s, 
Height of the last volution so» preceding whorl 23 18 ,, 20 5 
Thickness of the last volution ‘ ‘ ; «oo ye 16 16 Os 
: ‘ § of the last whorl at the place ~2l ,; 17°5,; 15 5, 
Height Thickness ¢ of its greatest aplanation . . 165,, 15» 16 Oy, 


This species may be roughly described as an elliptical variety of Ophicera 
tibeticum, although the range of its variation is still wider, and forms must be in- 
cluded in this species, which, like the one figured Pl. XIII, fig. 7, look rather 
different from the typical Ophiceras tibeticum. 

Typical form.—As such I consider the specimens figs. 2, 5, which are very 
closely allied to the typical form of O. tibetécum from which they differ specially by 
their obliquely elliptical outlines. The numerous whorls leave a wide and shallow 
umbilicus open. The involution is identical with that of the species named, but 
the amount of the overlap of the volutions is smaller at the place of their greatest 
aplanation. | 

The transverse section is cardiform and the largest transverse diameter corre- 
sponds exactly with the umbilical margin. The lateral parts do not converge so 
strongly as in the typical species of Ophiceras tibeticum and !are slightly arched. 
The siphonal area is rounded and passes gradually into the lateral parts. The. height 
of the volutions is considerably larger than their thickness, at least in full grown 
individuals. The whorls increase quite regularly in these two directions and are not 
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much thicker at the place of their greatest aplanation, The umbilical margin is 
always well defined in the inner volutions, as in Oph. tibeticum, but is gradually 
rounded off in the last volution. 

The sculpture consists of bumps and folds of irregular strength. Asa rule the 
bumps predominate on the inner volutions and are replaced by folds of a falciform 
shape on the last whorl. The direction of the folds is exactly the same as described 
in O. tibeticum. 

Range of variation.—In this species, ‘as in O. tibetioum, a variety with less 
numerous volutions and with a comparatively smaller and deeper umbilicus is 
known to me (Pl. XIII, figs. 3, 4, 6, 7). It is distinguished by considerably thicker 
whorls, the thickness of which changes in proportion to their height, in such a manner 
that the largest transverse diameter corresponds regularly to the points of greatest 
aplanation of the shell. For instance in the last volution of the specimen fig. 4, the 
respective measurements in millimetres are as follows :— 

Longitudinal axis. Transverse axis. 


15°5 22 15 205 
12°5 18 16 8205 -~ 


oe } of the transverse section ; 

In the body chamber of some of my specimens of this variety, another remark- 
able character may be observed, which differs from the typical form. It is a conspi- 
cuous change in the shape of the transverse section altogether. Not only have all 
traces of a distinct umbilical margin completely disappeared, but even the lanceolate 
outline of the cross section .has become perfectly obscured (figs. 6b, 7b). The sec- 
tion is almost oval, the lateral parts are distinctly arched, and the siphonal part 
appears to be very broadly rounded. And yet in the same specimens the transverse 
section is quite identical with that of the typical form as far asthe commencement 
of the last volution. That this change of its shape in the body chamber portion of 
the volutions is not a general character of this species is clearly shown from fig. 
5b, the cross section preserving its original shape as far as the margin of the aperture. 
Specimen fig. 7 presents an extreme type of this variety, but there are many transi- 
tional forms from this to the typical one. 

The range of variation in the sculpture is about the sameas in O. tébeti- 
cum, from specimens with strong bumps and folds to such as are nearly smooth 
(figs. 3, 7). In specimen fig. 4 a similar sculpture may be observed as in the body 
chamber of O. tibeticum figured by Griesbach, Pl. III, fig. 1 (reproduced in this 
Memoir, Pl. VIII, fig. 4). This system of sculpture, consisting of numerous rounded 
folds with very narrow intervals between them, alternates in the last volution with 
the regular, broad S-shaped folds. 

The shell is well preserved in several specimens and exhibits the numerous deli- 
cate growth lines, which follow the direction of the folds. They are frequently 
arranged into bundles and more strongly developed on the surface of the folds thar 
in the intervals, which are free from sculpture. In figs. 2a and 4 this character is 
fairly well reproduced. 
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The spiral striation of the cast is perfectly preserved in the specimen fig. 7. In 
the body chamber portion the concentric striations are seen nearly all over the 
lateral parts as far as the siphonal margin. Under the lens the striations 
appear as Very low, but comparatively broad ridges, the more delicate ones being 
put very faintly indicated. None of the specimens show traces of a similar stri- 
ation on the shell, even if the lines of growth are well preserved. 

The margin of the aperture is seen in the type specimen fig. ba. It is of a 
similar shape as in O. gtbbogum, Griesb., following in general the outlines of the lines 
of growth. But whereas these are strongly bent backward near the umbilical wall, 
the apertural margin runs in a straight, radial direction towards the umbilical margin. 
Nor is its curve on the lateral parts so strongly falciform, as in the growth lines. 
Near the siphonal area it is slightly turned forward. 

The body chamber comprises almost exactly one half a volution in length in this 
specimen. In the specimens figs. 3, 6 and 7 one half of the last volution forms part 
of the body chamber, the margin of the aperture not being preserved. The speci- 
mens figs. 2 and 4 consist of air chambers only. 

Sutures.—In their general arrangement the sutures are similar to those of O. 
gibbosum. In the details of their shape they vary toa rather large extent, as may 
be seon from the figs. 3b and 2b, in which two extreme types are represented. 

The saddles are very broad and short in the sutural line of the first specimen 
(fig. 8) separated by narrow lobes ; in the second specimen (fig. 2) both the lobes and 
saddles are narrow and elongated.. But even in one and the same specimen, these 
two different characters of the sutural elements are represented, The saddles are 
broader and shorter in those portions of the whorls, which are situated nearer to the 
longitudinal axis of the shell, whereas they are longer and narrower at the place of 
the greatest aplanation. 

The siphonal lobe is always comparatively short, and its terminal branches are 
denticulated. The lobe line ascends from the principal lateral lobe towards the 
auxiliary lobe. The saddles are frequently depressed above, their external portion 
being cut off obliquely. The auxiliary lobe forms a straight, serrated line, ascending 
towards the umbilical suture. 

Locality and Geological position. Number of specimens examined, —Otoceras 

beds. Kiunglung encamping ground, 8. of Niti Pass, 18, Coll. Griesbach ; 19, Coll, 
Diener; Shalshal Cliff near Rimkin Paiar encamping ground, 1, Coll. Diener; 
Khar (Spiti) 2, Coll. Griesbach. 
- —_ pomarks.—It is one of the best characterized species of this genus. Although 
transitional forms to Oph. tibeticum are known to me, in which the obliquely elliptical 
outline gradually approaches the normal spiral, I have never been at a loss to 
distinguish the two species, if larger specimens were at my disposal, in which the 
rounded off umbilical margin and the arched lateral parts form good characters. 
The specimen figured Pl. XII, fig. 1, is an instance of the transitional forms in which 
the outline approaches the normal! spiral. 





Transitional forms exist also to the following ‘Species, which will be discussed 
later on. 


4. OPHICERAS PLATYSPIRA nov. sp., Pl. XT, fig. 5, 6. 


Dimensions. 
Fig. 5. Fig. 6. 
Diameter of the shel] ‘. ; ° ‘ 79mm. 68 mm, 
»  » » umbilicus ° ‘ ‘ ‘ ‘ - 8, 22°5 ,, 
» » 5 Bhell : . Sapp. 67 ,, 8056 ,, 
ss ‘es umbilicus Jat the Place of its greatest splanation { 23 - 16 rs 
” 99 preceding whorl ° e 24 ” 17 ” 
Thickness of the last Volution , . 16 ,, 14 ,, 


i = = = oa | af the place of its greatest aplanation { . aq 
The typical form of this comparatively rare species ig closely allied to Ophiceras 
serpentinum, from which it differs by the persistence of its distinct umbilical margin 


with the umbilical margin, the thickness of the cross section is not much reduced in 
its immediate vicinity. The height of the volutions is always much greater than 
their thickness, and I do not know & variety of this species with thick whorls. The 
lateral parts are quite flat and converge more slowly than in any one of the species 


immediate vicinity of the apertural margin, but it is most sharply marked in the in- 
ner volutions, where in some of the specimens it isin the shape of a distinct, obtusely 
rounded off edge. The siphonal part is very flatly rounded, and comparatively 
broad. In the specimen fig, 6 a breadth of the siphonal area of 7 mm. corresponds 
to a diameter of the shell of 58 mm. The umbilical margin is also distinctly marked, 
even in later stages of growth, but its character as an obtusely rounded edge is less 
conspicuous, because the adjoining umbilical wall slopes gently towards the umbili- 
cal suture. This moderate inclination of the umbilical wall gives a shallow character 
to the umbilicus, 

The sculpture is similar to that of the preceding species, but no specimens have 
come to my knowledge in which the sculpture is so strongly developed as in some 
individuals of the thick variety of O. serpentinum. Folds and elongated, irregular 
bumps are either combined, as in the specimen fig, 6, or one of these two elements 
exclusively prevails (fig. 5). There are, moreover, forms in which the shell is almost 
perfectly smooth, but which on account of the distinct siphonal and umbilica] mar- 
gins, are more allied to the present species than to O. chamunda, . 

The shell is fairly well preserved in the specimen fig. 5, and is covered with very 
humerous, delicate lines of growth of an equal strength and distance. In such spec- 
imens, however, which are distinguished by the presence of narrow folds of sculp- 


ture, the growth lines are irregularly distributed into bundles corresponding : the 
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folds. An S-shaped striation of the cast corresponds to these growth lines of the 
shell. It is especially well marked in the siphonal region of the specimen fig. 6, 
The direction of the growth lines is not exactly the same as in the preceding species, 
at least near the umbilical wall, where they are not bent backward, but either 
straight or slightly turned towards the front of the shell. Near the siphonal mar- 
gin they describe a strongly forward bent curve. 

The spiral striation is exhibited as faint traces only on the siphonal area of the 
specimen fig, 6, and on a sécond one, which in its outlines approaches the normal spiral. 

In one of the specimens from the Shalshal Cliff, which has not been figured, 
the lower extremity of the apertural margin near the umbilical suture is preserved. 
In this specimen the body chamber comprises very little more than one half a volution | 
in length.’ In all the rest of the specimens less than one half a volution forms part 
of the body chamber. 

Sutures.—In the type specimen, Pl. XII, fig. 5, the sutures are perfectly 
identical with those in the type specimen of O. serpentinum (PI. XIII, fig. 2), 
but the range of variation in the shape of the lobes and saddles seems to be 
scarcely less wide in this than in the foregoing species. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground, 5, Coll. Diener ; 1, Coll. 
Griesbach ; Kiunglung encamping ground S. W. of Niti Pass 1, Coll. Griesbach. 

Remarks.—The typical form is easily distinguishable from the allied species by 
its distinctly flattened siphonal area and the rounded off siphonal edges. But 
there is one specimen in which these characters are not very distinctly developed 
and which consequently somewhat recalls O. serpentinum, although the absence 
of any arching of the lateral parts places it nearer to the present species. The 
smooth specimens, in which barely any trace of sculpture is perceptible, mark 
transitional stages from this species to O. Chamunda. In one of the specimens 
the obliquely elliptical outline approaches the normal spiral. Thus in its outlines 
and in the strong elongated irregular bumps, this specimen recalls O. gibbosum, 
but the character of the siphonal region makes nevertheless distinction easy. 

In general, the range of variation seems to be less wide in this than in the 
species hitherto described, because varieties with thick whorls and a deviating trans. 
verse section of the body chamber have not been observed. 


Group oF OPHICERAS SAKUNTALA, Diener. 
5. (1) Orniceras SAKUNTALA, nov. sp., Pl, X, figs. 1-7, Pl. XI, figs. 1, 2, 4 


Dimensions. 
Pi. X. 


Fig. 1. Fig. 2. Fig. 4. Fig. 4 
Diameter of the shell ° e ° ‘ ‘é Z 69mm. 44mm. 64mm. 49mm. 


zs »  enbilicus . ; : é ‘ é 21 18 31 17 
: f the last voluti fromthe umbilical suture . 80 30 25 20 
Height of the last volution ; « m preceding whorl . 93 145 208 15 


Thickness of the last volution ‘ : : J 155 10 16 il 
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7 nis species, which was partly confused by Griesbach with Ophiceras demissum 
Oppel, partly with Lecanites gangeticus, de Koninck, is a frequent form in the 
main layer of the Otoceras beds in the Shalshal Cliff, where some of the limestone 
banks are almost exclusively made up of its shells. There are not less than 147 
specimens of O. Sakuntala in the Himélayan collection, besides a large number of 
fragments, which I have not examined in detail. 

The typical form of this species is very characteristic and is easily recognized ; 
but the range of variation is so wide that there is no Species of this group, with the 
exception of O. Dharma, to which transitional forms have not been observed. To 
O. demissum, 0. Chamunda and O. medium the Species is so intimately linked by 
transitional forms, that all these species might, perhaps, with equal justification, be 
considered as mere varieties of one and the same form ; but in that case the range 
of variation in the species would be so abnormally wide, that distinctions between 
its different forms will necessarily have to be made. Whether these forms will 
have to receive a specific designation, or that of a variety only, israther a matter of 
convenience. I prefer to promote the most typical among this large group of forms, 
which are all alike and all again different from each other, to the rank of proper 
species, and to circumscribe the range of their respective Variations in the detailed 
description. A similar proceeding is generally adopted in the Brachiopoda, in which 
the typical, but not the extreme, forms are used for the separation of different species. 

Typical form.—As such I consider the Specimens figured Pl. X, figs. 1, 2,3, 5, 
with volutions which increase more rapidly in height than in QO. demissum, and 
overlap each other more than one half of their height. The umbilicus is usually 
smaller than the height of the last volution, whereas it is at least as large, but 
usually larger in O. medium and in O. demiseum. 

The transverse section is lanceolate and nearly twice as high as it is broad, 
and its greatest transverse diameter is situated a little above the umbilical margin, 
whereas in O, mediwm it exactly coincides with the latter, The lateral parts con- 
verge from this point towards the siphonal parts a3 very slightly arched planes, The 
siphonal part is narrowly rounded and passes very gradually into the lateral parts, 
The lateral parts slope very gently towards the umbilical margin from the point of 
the largest transverse diameter. ‘The latter is always perfectly distinct, at least in 
the inner volutions, and takes the shape of a rounded off edge. From this edge the 
umbilical wall slopes to the umbilical suture at an angle of 45 to 60 degrees, 

The ornamentation of the shell is very simple. The casts are either perfectly 
smooth, or are covered by numerous delicate falciform folds, which rise near the 
umbilical margin and increase gradually in breadth towards the siphonal margin, 
where they die out. These very low folds, which are neither narrow as in O. tibetioum, 
nor ever attain a similar strength, as in the typical forms of the former group, 
either begin on the inner yolutions (Pl. X, fig. 5) or are confined to the last volution 
only. Occasionally slight, indistinctly defined elevations are also present on the 
inner volutions. In the shell these folds correspond exactly to the distribution of 


the lines of growth, which are always arranged along the folds in bundles and 
Q 2 
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developed more strongly than in the intervals. The direction of the lines of growth as 
well as of the folds is falciform in the lateral parts. On the umbilical wall their 
convexity is slightly bent backwards, whereas it is decidedly turned frontwards near 
the siphonal margin. In places where the cast is perfectly smooth, the growth lines 
of the shell are distributed quite regularly ; but an arrangement into bundles, which 
are joined near the umbilical region, is the prevailing character. 

Range of variation.—Several different directions of development are followed by 
this species. In one variation the tendency prevails to decrease the height of the 
volution, and to enlarge at the same time the size of the umbilicus. This tendency is 
clearly marked in the specimens figured Pl X, fig. 4, fig. 6, fig.8 and Pl. XI, figs. 1 
and 4. In the specimen Pl. X, fig 4, this tendency is combined with a considerably 
lessened amount of involution, the whorls overlapping each other to one third of their 
height only. Inthe specimen Pl. XI, fig. 2, the thickness of the cross section 
increases comparatively in proportion to the height, but not in size of the umbilicus. 
As in the same specimen a slight tendency is marked to enlarge the folds near the 
umbilical region, a beginning transition towards O. gibbosum may be observed. 

Another character, which is subject to considerable variation, is the umbilical 
margin. Regarding the shape of the umbilical region, two evolutional series may be 
distinguished. In one the umbilical margin is an obtusely rounded off edge, as in this 
typical form, but the umbilical wall is higher and more steeply inclined. If the 
character is combined with the tendency to lessen the height of the volutions and to 
enlarge the umbilicus, transitional forms to O. medium are met with, as in the 
- specimen figured Pl. XI, fig.1. In the second evolutional series the umbilical wall 
gradually disappears by more completely rounding off the umbilical margin. Indeed 
there are specimens among the Himdélayan material, which in the shape of the 
umbilical region approach the subgenus Véshnuites or Xenaspis Middlemiasi, from 
the triassic limestone crags of Chitichun. In these specimens the lateral parts slope 
in a very regular curve towards the umbilical suture, without forming either a distinct 
umbilical margin or wall. The most intimate connection between all these forms, 
however, is indicated by a number of asymmetrical specimens, which show, only on one 
side, faint traces of a distinct umbilical margin, which is quite absent on the other. 

Three specimens show a tendency to flattening of the siphonal part and the for- 
mation of indistinct, rounded off siphonal edges. But this tendency does not appear 
to be sufficiently strongly developed, to speak of true transitional forms between 
the present species and O. platyspira. 

The concentric spiral striation is well marked in a considerable number of 
specimens, and is excellently developed in specimen Pl. X, fig. 4, where it is distri- 
buted all over the whorl. Under the lens these spiral strica appear as low ridges of 
unequal strength and distance. They are situated nearest to each other in the 
vicin‘ty of the siphonal part and on the umbilical wall, and are more delicate on 
the siphonal area, than on the lateral parts. Although in this specimen the shell is ex- 
cellently preserved, and every detail of its numerous delicate lines of growth is visible 
under a magnifying glass, I have not been able to discover on it any trace of spiral 
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striations. I therefore cannot help thinking that the spiral striation in Ophiceras ig 
restricted exclusively to the innermost layer of the shell, a character which has not 
yet been observed in any triassic ammonite, so far as I know. 


preserved. Its general configuration is similar to that described in the preceding 
species. It forms a straight, radial line in the umbilical] Tegion, and a falciform 
curve in the lateral parts with a forward bent convexity in the siphonal area. The 
margin of the aperture is partly figured in the drawings Pl. X, figs. 3, 4,6. In the 
two first mentioned specimens the body chamber comprises almost exactly one half of 
volution in length. In the specimen figured Pl. X, fig. 6, ite size Surpasses one half 
of the last volution by the twelfth part of its entire circumference. 

Sutures.—An idea of the variation in the shape of the different elements of the 
sutural line may be formed by comparing the Tespective figures on Pls. X and XI. 
Two extreme types are represented by the figures 1c. and 2d. The saddles are 
either narrow and elongated or broad with flatly depressed tops. But the second. 
lateral saddle is, as a rule, comparatively broad. The difference in the height of the 
lateral lobes and of the auxiliary lobe are very considerable in the specimens figured 
Pl. XI, figs. 1, 2, whilst they are insignificant in the specimen P]. X, fig. 2. But 
one character of the sutural line js of specific importance, namely the denticulate 
termination of each of the lateral branches of the siphonal lobe. In Griesbach’s 
type specimens of Ophiceras medium, each of these branches terminates in a single 
sharp point. This character has not been observed in any specimen of Ophiceras 
Sakuntala, as far as I know. In the specimen Pl. XT. fig. 1, which in general 
shape and involution resembles most O. medium, each of the lateral branches of 
the siphonal lobe shows a decidedly bicuspidate termination. In later stages of 
growth the number of indentations of the siphonal lobe increases. 

The central incision in the apex of the siphonal prominence is always very 
distinctly marked, and in this Tespect the species does not differ from O. tibeticum. 
The siphonal funnel is comparatively broad, whilst the height of the siphonal prom- 
inence is also subject to a considerable variation, but it is always lower than the 
siphonal saddle, 

The auxiliary lobe is either rounded off (Pl. X, fig. 2d), or forms a line of equal 
and regular indentations of varying length. In some specimens (Pl. X, figs. 1c, 8b) 
this straight umbilical series of indentations is of the same character as in many of 
the typical species of Waagen’s genus Prionolobus. 

In two of the specimens, remarkable variations of the development of the 
sutural line may be observed. In the specimen Pl. X, fig. 6, the two lateral 
branches of the siphonal lobe are asymmetrical, one terminating in a single point, 
the other being bicuspidate. In the specimen Pl. X, fig. 8, the second lateral saddle 
is bipartite, its top being indented by a small, secondary incision, which terminates 
in two sharp points, and this character is equally developed on both sides of the 
shell. A similar bipartite arrangement of the tops of the lateral saddles will be 
described in some species of Otoceras. If this character should be found to be a 
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constant one, and present’ in different specimens, it might be considered to be of 
specific value, and our specimen should be looked upon as the prototype of a proper 
species, but, for the moment, I prefer to consider its bipartite development cf the 
second lateral saddle as abnormal only. 

Siphuncle.—In the specimen Pl. XI, fig. 2, the siphuncle may be seen near the 
commencement of the last volution, in the shape of a narrow, fibrous string, which 
passes below the siphonal funnel. 

Locality and Geological position, Number of specimens exramined.—Otoceras 
beds, Shalshal Cliff near Rimkin Paiar encamping ground, 53, Coll. Griesbach ; 87 
Coll. Diener ; Kiunglung encamping ground 8.W. of Niti Pass, 6, Coll. Griesbach ; 
S.E. of Muth, Spiti, 1, Coll. Griesbach ; Lipu Lekh Pass, Eastern Johé4r, 1 (?), Coll. 
Griesbach. 

Remarks.—Among the collection made by D. L. Iwanow in the lower triassic 
deposits of the Island Russkij in Eastern Siberia (Ussuri district) a few specimens 
were found, which are nearly perfectly identical with the typical form of O. 
Sakuntala. One of them agrees best with the Himdlayan specimen PI. X, fig. 2, 
another with the one figured Pl. X, fig. 4. They are indeed most probably identi- 
cal with the species under consideration. 

A species Gyronites vermiformis, Waagen (Ceratite formation, Pl. XXXIX, 
fig. 1), from the lower Ceratite sandstone in the Salt Range trias, is very similar to 
QO. Sakuntola. Waagen himself characterizes his species as being very peculiar 
in its general appearance, and not adapted for a closer comparison with any of the 
other species of Gyronites, described in his Memoir. It cannot be compared with the 
typical form of O. Sakuntala, but to the variety with low whorls and a gradually 
curved umbilical margin. The sutural line is rather different in the two species; 
the siphonal lobe terminates in a single sharp point, with each of its branches, and 
is situated considerably deeper than the second lateral lobe. The siphonal prom- 
inence is very short and rounded above. The strange development of the auxiliary 
lobe may, perhaps, be explained by its being partly damaged by weathering. 

The development of the sutural ,line seems to prove clearly that a specific 
identification of the two forms is not advisable. But even the relationship of 
Gyronites vermiformis to Ophiceras is doubtful, the concentric striations, which 
would form a decisive proof, being invisible, owing to the bad state of preservation of 
Waagen’s type specimen. 


6. (2) OPpHICERAS MEDIUM, Griesbach, Pl. IX, figs. 1, 2. 


1880. Ophiceras medium, Griesbach, Palzontological Notes on the Lower Trias of the Himédlayas, Reo, 
Geol. Surv. Ind., XIII, 111, Pl. ILI, fig. 9. 


Dimensions. 

Fig. 1. Fig. 2. 
Diameter of the shell ‘ ‘ ; a : 5 44 mm. 43 wm. 
rr ” umbilicus e . e ° ® ° ° 17 % 16 o9 

: : from the umbilical sutare : 16 16 

Height of th ; : 7 
Bigntot, the last woiition Ce in preceding whorl. : P és: 12 —«C««, 
Thickness of the last volution . é ‘ ‘ 3 : 10 =, 10 ,, 
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The typical form of this Species—as such Grieshach’s type specimen (Pl, IX 
fig. 1) is to be considered—is very similar to Ophicerag tibetioum in its general pro- 
portions, in its involution and in the shape of the transverse section, but its cast is 
perfectly smooth and devoid of lateral sculpture. 

The cross section ig lanceolate, and, as in O. tibetscum, the largest transverse 
diameter corresponds exactly to the umbilical margin. From this point the lateral 


The umbilical margin forms a distinct edge, from which the steeply inclined 
umbilical wall slopes towards the umbilical suture as a perfectly even plane, which 
is not arched at all. 

‘The height of the transverse section is comparatively less than in the typical 
form of O. Sakuntala. It is leas than the length of the diameter of the umbilicus, 
or just eomes up to it. 

Spiral striations have only been observed as faint traces in one of the specimens. 
Nor is the radial seulpture of the shell very distinctly developed. As has been Te@- 
marked by Griesbach, it only shows slight radiating wrinkles, which disappear 
entirely towards the siphonal side and are only slightly bent forward in this region, 

In Griesbach’s type specimen the body chamber is completely preserved, com- 
prising a little more than one half of a volution in length, but I have not succeeded 
in chiselling the margin of the aperture out from the surrounding matrix. All the 
specimens are of comparatively small size, smaller than the average size of O. 
Sakuntala and much smaller than QO. tibeticum, and I believe that this Species 
really did not attain so large dimensions as the two former. In all the specimens 
the body chamber is present. 

Sutures.—It is only due to the scantiness of the material that the sutural elements 
exhibit a more constant character than in the preceding species. The saddles are 
broad and wide, especially the siphonal saddle, which is, however, lower than the 
Principal lateral saddle. The siphonal lobe is situated at a comparatively low level. 
Its lateral branches terminate in one single sharp point. As this character may be 
observed even in the last septa of the type specimen, and persists at a diameter at 
which bifor even tri-cuspidate terminations are always found in O. Sakuntala or 
O. tibeticum, it appears to be of some value for a specific distinction of these forms. 

The deep and bipartite antisiphonal lobe, with a rounded saddle on each side, 
was already noticed by Griesbach. Itia perfectly identical with that in O. tibetioum. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds, Shalshal Oliff near Rimkin Paiar encamping ground, 5, Coll. Griesbach ; 
Kiunglung encamping ground 8. W. of Niti Pass, 5, Coll. Griesbach. 

Remarke.—Transitional forms exist between this species and O. Sakuntala 
and the smooth variety of O, tibeticum. The species under description is so intie 





~ 
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mately connected with both these forms, that in some cases distinction becomes 
extremely difficult, although the typical forms are very easily recognized. The cone 
dition of the siphonal lobe seems to bea good characteristic for specific determination , 
although no important systematic value can be attributed to it on account of its 
great variability in all the congeneric species. 


7. (3) OPHICERAS PTYCHODES, NOV. SP., PL, XI, figs. 3, 5, 6. 


Dimensions. 
Fig, 5. Fig. 6. 
Diameter of tho shell ° ° e . ° 66 mm. 61 mm. 
” ” umbilicus . e ° b e ° e 18s 23 ” 
‘ m the umbilical suture ° a 
Height of the last volation a . an ding whorl 7 : c : 
Thickness of the last volution . ‘ 115 gs 12 » 


This elegant species is very closely allied to O. Sakuntala, but differs owing 
to its stronger, falciform ribs, which cross the siphonal part. In general shape it 
does not agree with the typical form of O. Sakunéala, but rather with its variety 
with lower whorls and shallow umbilical region, devoid of distinct umbilical margin. 
In the specimens, figs. 3 and 5, the transverse section is lanceolate, but in the speci- 
men fig. 6 it is somewhat oval, the lateral parts converging but very little towards 
the broadly rounded siphonal area. Neither siphonal nor umbilical margins are dis- 
tinctly represented. The lateral parts join the penultimate whorl in a flat and 
regular curve. Only the inner volutions show an umbilical wall, which is distinct 
from the sides. 

In the specimens, figs. 3 and 5, the diameter of the umbilicus is decidedly smaller 
than the height of the last volution, whilst the opposite character prevails in speci- 
men, fig. 6. The involution is about the same as in the typical form of O. Sakun- 
tala, the whorls overlapping each other to a little less than one half of their entire 
height. 

The sculpture is very elegant and characteristic, consisting of falciform folds 
arranged in the same manner as in O. Sakuntala, but more strongly developed. 
They gradually increase in size near the upper portion of the lateral parts and in 
the typical forms of this species (Pl. XI, figs. 3, 5) cross the siphonal area. Thus 
even along the periphery of the shell, this sculpture may be seen as a regular cor- 
rugation; in specimen, fig. 6, the folds are not yet sufficiently strongly developed to 
cross the siphonal part. The latter specimen may therefore be looked upon as a 
transitional form to O. Sakuntala. 

The growth lines of the shell correspond exactly to the folds in the cast. As 
in O. Sakuniala, they are arranged in bundles, which are combined near the 
umbilical margin. 

In specimen, fig. 3, the spiral striations of the cast are excellently developed and 
regularly distributed all over the cast. They are very delicate and seem to be more 


numerous near the umbilical region and the siphonal margin, than on the middle 
portion of the lateral parts. | 
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immediate vicinity the transverse diameter of the shell is slightly larger. In both. 
specimens the body chamber Comprises but very little more than one half a Volution. 
in length. : 

Sutures.—The sutural line agrees with that of Q. Sakuntala. In specimen 
fig. 6 the arrangement of the terminal denticulations in each of the lateral branches 
of the siphonal lobe is rather remarkable. Each branch ends in two sharp points, 
which are flanked by two smaller indentations higher up. The central incision at 
the top of the siphonal prominence is very distinctly developed. The two lateral 
saddles are skew-shaped in the direction of the interna] (umbilical) side, 

Locality and Geological position. Number of specimens eramined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encampin § ground, 3, Coll. Diener. 

Remarks.—Many palzontologists will probably consider this species as a. variety 
only of O. Sakuntala, and there is indeed little to urge against such a View, but 
I have preferred to give a specific. designation to this form on account of its conspic- 
uous sculpture, 


8. (4) OPHIcERas DEMissum, Oppel, Pl. XIV, fig. 1—7. 


1865. Ammonites demissus, Oppel, Ueber ostindische Fossilreste aus den secundaren Ablagerungen von Spit 
und Gnari Khorsum in Tibet, Palgzontologische Mittheilangen aus dem Museum der kOnigl- 
bayer. Staates, Stuttgart, I, Pl. LXXXVI, fig. 1, p. 290. 

1880. Xenodiseus demissus, Griesbach, pro parte, Palzontological Notes on the Lower Trias of the Himélayas 
Reo. Geol. Surv. Ind., XIII, p. 112. 


Dimensions. 
Fig.2. Fig, 3, Fig, 5. 
Diameter of the shell. ‘ . ° ° ‘ ; 48mm. 384mm, 18 mm.. 
» »  ambilicus . . . > 19, 16 , 95 ,, 
Height of the last yolution — - eae a of = an: : 
Thickness of the last Volition , ‘ ll ,, 7 on. 4 ,; 


The identification of this with Oppel’s species has given me some trouble 
because Oppel’s type specimen, although provided with body chamber, does not 


represent a full grown individual. But a detailed examination of the material 


contained in the Schlagintweit collection in Munich, for permiting, which J 
am greatly indebted to Geheimrath K. A. von Zittel, has convinced me that this 
determination is justified. The matrix, in which Oppel’s specimens are imbedded, 
is lithologically of the same character as the lower banks of the Otoceras: beds at 
Kiunglung E. G. Although. the locality, from which they are derived, Tengdi in. 
Western Spiti, is not known to me personally, there can be no doubt that Oppel’s 


O. demissum has been. collected in true Otoceras beds, no mesozoic roek Series in the: 


Kiunglung and the Shalshal Cliff. It only needs a comparison. of the respective 
Measurem=nts in Qppel’s type specimen and in the one from the Shalshal Cliff 


R. 
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figured Pl. XIV, fig. 6, to ‘Jlustrate their identity as far as their dimensions are 
concerned. 


Oppel’s type. Pl. XIV. 


Specimen. Fig. 6. 

Diameter of the shell . . . . ° . ‘ ‘ 21 mm. 20 mm. 
53 Zs umbilicus .« : . ° é e : OG. 4; 2 “s 
6. 
seen of the last volatjon . . . . . : j 4 : 4 


The striking similarity in the sculpture is best exhibited by a comparison of the 
Jast-mentioned specimen with the one figured Pl. XIV, fig. ", from the Schlagint- 
weit collection. The narrow low folds and wrinkles, characterizing this species in 
the adolescent stage may easily be observed in both figures. 

I believe, therefore, that the specific designation proposed by Oppel may safely 
be adopted for this species. As the specimens belong certainly to Ophiceras, Oppel’s 
Ammonites demissus will consequently have to be placed in this genus. 

Typical form.—The typical form of this species is, of course, represented by 
Oppel’s specimen, and by specimens figs, 2, 3, 5, 6, 7; which in shape and sculpture 
exhibit the greatest similarity to the former. The typical form may be distinguished 
from O.Sakuntala, which is its nearest ally, by the wider umbilicus, by its more 
numerous, slowly increasing volutions, and by its transverse section, which is more 
oval than lanceolate. 7 | 

The diameter of the umbilicus is considerably larger than the height of the last 
volution. The involution is very small in younger stages of crowth, as may be seen 
from the specimens figs. 3, 5, 6, 7, but increases considerably after the diameter has 
attained more than 20 mm. But even then it is smaller than in the typical form of 
OQ. Sakuntala. The height of the transverse section is lower in proportion to its 
thickness, than in the former species. The largest transverse diameter is situated a 
little above the umbilical margin, which, as a rule, is distinctly defined, at least in 
the inner volutions. The umbilical margin forms an ebtusely rounded edge, and 18 
separated from the preceding whorl by a distinct, steeply inclined umbilical wall of 
varying height. As itis rather low in the inner volutions, it contributes to the 
shallow aspect of the wide umbilicus. | 
The lateral parts converge very slightly towards, and gradually pass into, the 
broadly rounded siphonal area. | 

The specimen fig, 1 differs from this typical form by comparatively higher 
whorls in and by a larger degree of involution, the whorls overlapping each other 
rather less than one half of their height. ‘The umbilical margin is more rounded. off 
and there is no distinct demarcation between the moderately inclined umbilical wall 
and the flat lateral parts. Specimen fig. 4 agrees with the typical form in involu- 
tion, but differs owing to the absence of a distinct umbilical margin. | 

The sculpture is subject to some variation. Asa rule the inner yolutions are 
perf ectly smooth. Ata diameter of 6 to 20 mm. however, a very characteristic 
sculpture prevails; it consists of very numerous, delicate and narrow falciform 
wrinkles, between which a few stronger ones are intercalated. This irregularity 10 
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strength of the wrinkles is very conspicuous in most of the specimens. In the 
adolescent stage they are frequently replaced by low folds, as, for instance, in the 
specimen fig. 3, but in others the sharp narrow irregular wrinkles persist even in 
full-grown individuals, as, for instance, in the specimen fig.4. In the body chamber 
as a rule, the sculpture is similar to that noticed in QO. Sakuntala. The same 
remark applies to the growth lines in the shell. 

The concentric striation is wel] developed on the casts of the specimens figs, 1 
and 3, especially of the latter. The distribution of the spiral strize is similar to that 
described in O. Sakuntala. 

‘In Oppel’s type specimen the body chamber amounts to rather more than one 
halfa volution in length. So it does in the specimen Pl, XIV, fig. 2, in which it 


exceeds one half of the last volution by the twelfth part of the length of the entire. 


circumference. In this Specimen the margin of the aperture is entirely preserved. 
It is slightly falciform, directed backward in the umbilical region, and slightly turned 
forward in the siphonal part. In the speeimen fig. 1 the commencement of the 
margin of the aperture is indicated near the umbilical region, of the last whorl. In 
this specimen the length of the body chamber scarcely exceeds one half of a volution.. 

Suture.—In general identical with those of O. Sakuntala. The sutural line 
figured Pl. XIV, fig. 1b, is remarkable owing to its sloping umbilical lobe, which. 
forms a straight row of denticulations, as deseribed by Waagen of the genus Priono. 
lobus. The shape of the auxiliary lobe varies, however, in this as well as in 
other congeneric species, its denticulations being either arranged in a straight line. 
or in a regularly rounded arch, The lateral branches of the siphonal lobe are den- 
ticylated below. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds, Tengdi (Spiti) 5, Coll. Schlagintweit (from the State Paleontological Museum 
in Munich) ; Shalshal Cliff near Rimkin Paiar encamping ground, 6, Coll. Diener 
6, Coll. Griesbach ; Kiunglung encamping ground S.W. of Niti Pass, 9, Coll. 
Griesbach, 2, Coll. Diener. 

Remarks.— Between this species and O. Sakuntala there are transitional forms, 
but the types of both species may easily be distinguished by the difference in involu- 
tion, cross-section and sculpture of the inner portion of the whorls, 


9. (5) OPHiceRAS CHAMUNDA nov. sp., Pl. XII, figs. 1,.2, 3, 4, 


Dimensions. 4 Fic 
ig. ig, 2. 

Diameter of the shell . ‘ ‘ ; ; ; ; - 63mm. 49 mn, 
3 - umbilicus . ; : : ‘ : a 23 (,, ‘16 ,, 
. § 47, 37, 
. : a } at the place of its greatest aplanation { 166 Hf . 
ae ‘ from the umbilical sature . . 2, 20 ,, 
Height of the last volution ; a, deipresediag’whod: . 9, 7, 
Thickness of the last yolution ; , : Z - i, 13 ,, 
Height } of the last whorl at the place of its greatest ‘18 ,, 16 ,, 
Thickness aplanation. 13°6 jl ,, 
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The relation between this species and O. Sakuntala are similar to those 
which exist between 0. serpentinum and O. tibeticum. O. Chamunda may be 
roughly defined as the elliptical variety of 0. Sakuntala, with the difference, 
however, that its range of variation ‘3 much smaller than that of the latter 
species. 

In my Memoir on the Cephalopoda of the Muschelkalk I have already given 
my opinion, which is in accordance with that of E. v. Mojsisovics, that the obli- 
quely elliptical shape of Japonites Sugrica (PI. VII, fig. 1) and of some 
species of Gymnites must be considered as an original character, proper to these 
species, and cannot be due to a later and accidental deformation of the fossils in 
the matrix. This question seems to me to be settled by the discovery of a very 
large number of forms, belonging to the genus Ophiceras, which are distinguished by 
an elliptical shape, not only occurring together with others characterized by normal 
outlines, but with every detail of their structure so marvellously preserved (for 
instance in the specimen Pl. XII, fig. 2) that the idea of any later accidental 
deformation must be given up. Thus we must return to Stoliczka’s view, 
who in describing his Gymmnites Batteni, expressly remarked that its elliptical 
outline ought to be considered as a proper character of the species. Whether a 
specific rank ought to be attributed to these elliptical forms, or that of a mere 
variety only, is a matter of personal taste. 

With the exception of the elliptical outlines, our species agrees so well in every 
other respect with O. Sakuntala that a detailed description of all its characters is 
scarcely necessary, a8 I should only have to repeat the description of the latter 
species. It must be noticed, however, that only in very few specimens are traces 
of a distinct umbilical margin observable, and that in the typical form of O. 
Chamunda, the lateral parts pass quite regularly and with a gradually increasing 
curve into the low umbilical wall. In some specimens no umbilical wall is at all 
present, the lateral parts of the last volution joining the penultimate whorl under 
a moderately flat angle. 

In none of my specimens the margin of the aperture is preserved, but its vicinity 
is indicated in the specimen fig. 2 by a slight enlargement of the last volution. 
near its anterior termination. 

The sculpture of the shell and the details of the sutural line are absolutely 
identical with those of O, Sakuntala. 

Locality and Geological position. Number of specimens examinea.—Otoceras 
beds, Shalshal Cliff near Rimkin Paiar encamping ground, 30, Coll. Diener ; 
Kiunglung encamping ground, N. W. of Niti Pass, 2, Coll. Griesbach; 1, Coll. 
Diener; Hills above Kuling, Spiti, 2, Coll. Griesbach; Khar, Spiti, 2, Coll. 
Griesbach. 

Remarks.—This species exhibits a remarkable similarity to a Siberian form. 
from the Olenek beds, which E. v. Mojsisovics described as Xenodiscus karpinskis 
(Arktische Triasfaunen, Pl. XI, fig. 18, p. 75). A specific identity, it is true, 


* Mem, Geol. Surv. Ind. V, pt. I, p. 60. 
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is beyond all probability, seeing the difference in shape of the transverse section ; 
but whether a generic Telationship exists between both forms, cannot be decided. 
The elliptical outlines of the Siberian Species speak in favour of such a view, 
Mojsisovics has likewise interpreted it as an argument in favour of a close con- 
nection of his Yenodiscys Karpinskii with Gymnites. 


10. (6) OpniceRas DHARMA noy, sp., Pl. XV, figs. 8, 9. 


Démensions. 
Diameter of the shell ’ ‘ : : ; ; , ‘ 41 mm. 
3 3 umbilicus ° e ® e e . . e e 18 ” 
. ; from the umbilical suture ‘ ° - 135,, 
Height of the last volution Preceding whorl . : ; ll « 
Thickness of the last volution . ; ‘ ; ‘ ° 8 


This is the only species of Ophiceras with biangular outlines, its siphonal area 
being perfectly flat and bordered by sharp marginal edges, 

Numerous, very slowly increasing whorls, encircle a|wide and very shallow wmbil- 
leus, and their involution is Comparatively small. The whorls apparently do not 
overlap each other more than one quarter of their entire height. The transverse 


regularly arched. In one of the Specimens an umbilical margin is indistinctly indi- 
cated ; in the other it is altogether absent, But, regarding the variability of the 
character in Ophiceras, I can see no reason in this slight difference to separate these 
two specimens specifically. 

The siphonal part is quite flat and bordered by distinct, sharp marginal edges as 
far as the anterior termination of my specimens. Its breadth has been con- 
siderably exaggerated in the drawing fig. 8b, as it is in reality not more than 2 mm 
broad. 

The ornamentation of the shell Is but faintly marked. In the penultimate 
whorl it consists of very low, delicate, Tadiating folds; in the last volution of 
numerous thin thread-like and falciform striations, which correspond to the growth- 
lines in the shell. In the fragment fig. 9a a very low spiral ridge may be observed, 
situated a little above the centre line of the lateral parts. It is chiefly on account 
of this sculptural element, which recalls the similar spiral ridges in full grown 
Specimens of Gymnites (G. Ugra, G. Jollyanue), that I have ventured to place the 
species among the genus Ophiceras, 

Sutures.—I have not been able to discover a trace of the sutural line in the 
more complete specimen, The fragment fig. 8 comprises the body chamber portion 
of the last volution. | 

Locality and Geological position, Number of specimens eramined.—Otoceras 
beds. South of Dharma No. XI, Lissar Valley, Joh4r, 1, Coll. Griesbach; Shalshal 
Cliff near Rimkin Paiar encamping ground, shales above the main-layer of Otoceras 
Woodwardi 1, Coll. Diener, 
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Sub-family : MZEKOCERATINA: (Mihi). 
Genus: MEEKOCERAS, Hyatt. 


The genus Meekoceras was first proposed by A. Hyatt in 1879' but the figures 
of the triassic forms from Idaho, which had induced Hyatt to propose this new 
generic designation, were only published in 1880.2 With the exception of the 
Indian and European species, which had been erroneously placed into this new 
genus by its author (Balatonites ottonis, Dorycranites boydianus, Xenaspis car- 
bonaria), Meekoceras comprises four species in the American lower trias, These are 
the following : 

(1) Meekoceras aplanatum, White (Pl. 31, figs. 1 4,0, d) and a second one 
allied to the former but differing by its numerous volutions, which barely touch each 
other; for this second species (Pl. 81, fig. 1c) the name Gyronites whiteanus was 
lately introduced by Waagen. 

(2) Meekoceras mushbachianum, White (Pl. 32, figs. 1 a, 4, ¢, ad). 

(8) Meekoceras gracilitatis, White (Pl. 32, fig. 2 a, 5, e, a). 

‘In 1882 E. v. Mojsisovics’ removed the two first-mentioned species from the 
genus Meekoceras and united them with Waagen’s genus enodiscus, which had 
been likewise introduced in 1879. Thus only the forms distinguished by high 
whorls and by a narrow umbilicus remained in the genus Meekoceras. Hv. Mo}- 
sisovics was induced to do so in the belief that Xenodiscus carbonarius, Waagen 
represented the prototype of the genus Xenodiscus. This view be maintained in his 
Memoir on the Cephalopoda of the Arctic regions, when he removed Xenodiscus pli- 
catus, Waag. from this genus and placed it among his group of the Ceratites obsolett. 

As has been fully explained in the introduction to Xenaspis, the generic 
independence of Xenodiscus plicatus from the Ceratites obsoleté (sub-genus Danu- 
bites) is advocated by Waagen in his great Memoir on the triassic cephalopoda of 
the Salt Range. As Lenodiscus plicatus is the first species, which was described. 
under that generic name, the latter must remain with it. The question conse- 
quently arises, which among the four spacies, to which the name Meekoceras has 
been originally applied, ought to be considered to be the typical one? Waagen 
decided the question in favour to I. gracilitatis (Ceratite formation p. 217) and 
he consequently introduces a new designation for the species with large umbilici and 
low volutions, which constitute his genus Gyronites. 

Although this question seems to be only a formal one, 1 must enter’ into its - 
details, because it is apt to lead to grave confusion in the nomenclature of the 
triassic cephalopoda. 


20, A. White. fossils of the Jura-Trias of South-Eastern Idaho, Bull. U.S. Geological and Geographical Survey 
of the territories, V, 111. 

2, A. White, Contributions to invertebrate palmontology, No. 5, Triassic Fossils from South-Eastern Idaho 
XII. Annual Report of the U. S. Geological Survey for the year 1878, Pt. ii, p. 112. 
ae a ria Die Cephalopoden der Mediterranen Triasprovinz, Abhendlgn k. k. geol. Reichs-Anstalt 
X, 1882, p. 213. 
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T may state at once that | asree perfectly with Waagen about the impossibility 
of deducing an exact diagnosis from Hyatt’s definition of his genus, and I a 
further obliged to add that all the characters enumerated in Hyatt’s diagnogis 
apply equally well to each of his four American species. 

Now Waagen explains his view of this matter in the following words (p. 217): 
“Generally one considers as type of a genus that Species, which has been 
described as the first under that generic name, and thus Meekoceras aplanatum 
ought to be considered as the typical species in this case, think, however, that an 
exception from the rule should be established here, Inasmuch as the first Species, 
mentioned by Hyatt in the description of the genus, should be taken to represent 
the type of the genus, as it appears from the text, that most probably Hyatt himself 
has considered the most involute form as the typical one, and in this case Meeko- 
ceras gracilitatis would be this form. This agrees at the same time with the gene- 
ral view which has been established by E. v. Mojsisovies in the matter, as he also is 
of opinion that forms with narrow umbilici and compressed whorls ought to be 
considered as constituting the genus Meekoceras,’’ | 

The text of Hyatt’s diagnosis, which is quoted by Waagen, runs as follows - 

“These species, so far as they go, are unlike the Ceratites of any foreign locality, 
but have more resemblance to the Muschelkalk than to the St. Cassian or Hallstatt 
faunas. They possess in common one characteristic, which separates every species 
from the typical forms of European Ceratites. There are but three distinct lateral 
Cells and two lateral lobes, besides the finer auxiliary lobes and cells. This occurs 
in the most involute species, ‘ G.’ [| Meekoceras gracilitatis] as well as in the least 
involute [Meekoceras aplanatum].”? 

It is scarcely evident from this passage, that Hyatt himself considered UY. 
‘gracilitatis as the typical species of his genus, I believe, on the contrary, that he 
treated the involute and evolute forms as of perfectly equal rank, because he ex- 
pressly remarks that the character, which induced him to propose his new genus, is 
common to both of them, I consequently think that the question, which species 
has to be considered as the prototype of the genus, can only be decided by priority. 

It must be conceded that from White’s Memoir, in which the name Meekoceras 
is used for the first time, a satisfactory decision is not at all easy. The first 
Species, described as Meekoceras, is UM. oplanatum, but the first species, mentioned 
in the text of the diagnosis, is 1. gracilitatis. Although I think that, in general, 
the rules of priority are in favour of the first species, described under a generic 
designation, a different view of the subject cannot be absolutely refuted. 

A way which might lead out of this difficulty has been indicated by Waagen, 
namely, to follow the interpretation of the first author, who accepted Hyatt’s genus 
Meekoceras. This is E. vy, Mojsisovics, and Waagen lays special stress on the fact 
that he is in accordance with this author’s opinion “ that forms with narrow umbilici 
and compressed whorls ought to be considered as coustitutiug the genus Meeko- 
céeras,”? 

But in this respect I am at variance with Waagen’s view. In his Memoir on 
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the Cephalopoda of the Mediterranean triassic province, B. v.. Mojsisovics has ex- 
pressed his opinion quite distinctly on the subject, in the following note to his. 
remarks on the genus Meekoceras (p. 218) :— 

Asa distinct type has not been established for the genus Meekoceras, the 
first form described as Meekoceras ought to be decisive in this respect. But this 
form, Meekoceras aplanatum, White, belongs to the genus Xenodiscus, which was 
proposed: by Waagen about the same time (1879). ‘The figures of the Ameriean 
forms, which induced Hyatt to propose Meekoceras, were published in July 1880 
only, whereas Waagen at once gave an exact diagnosis of his genus Xenodiscua; 
illustrated by figures. Thus Meekoceras, adhering rigorously to the rules of 
paleontological terminology, falls among the synonyma of Xenodiscus.”’ 

From this passage it is evident that E. v. Mojsisovics was of opinion that WH. 
aplanatum was the proper type of the genus, and that he only restricted the name 
Meekoceras to the: forms with narrow umbilici, because he considered the former 
species as identical with Xenodiscus. Since it has been proved by Waagen himself 
that this is not the case, and that Meekoceras aplanatum is very different from the 
true Xenodiscus, this species quite naturally becomes again the type of the genus 
Meehoceras. At this conclusion we must necessarily arrive if we strictly adhere to 
the view of E. v. Mojsisovics in this matter. But as this author was the first to 
accept Hyatt’s new genus, | think that his interpretation really ought to be taken 
as the authentic one. 

Meekoceras aplanatum differs from UH. gracilitatis and I, mushbachcanum. by 
ts wide umbilicus, its comparatively low volutions,. and by the absence of an 
auxiliary lobe. If the absence of an auxiliary lobe and a difference in the height 
of volutions should be found to be characters of generic importance, the name 
Meekoceras must be- confined almost exclusively to A aplenatum, and in this 
case. consequently Meekoceras would not exist either in the European, Himalayan 
or Siberian trias. 

The confusion, in triassic palzsontologieal nomenclature, which would necessarily 
result from this. restriction of the name Meekoceras, can, I believe, be easily 
avoided. The characters by which Meekoceras aplanatum differs from I. mushba- 
chianum and from M. gracilitatis, are not, I think, of sufficient importance to: 
involve the necessity of a generic separation. 

The development of an auxiliary lobe is a character of so small systematic 
value, that it is evident from: the development of Dinarites and Tirolites that | 
it does not afford a satisfactory reason for introducing a new genus. If. this 
character ought to be-considered: of generie importance in Dinarites, or in Tirolttes 
for instance, one single species, Dinarites spiniplicatus, V. Mojsisovics, would 
haveto be split up-into not less than four genera. But this proceeding would 
scarcely meet with the assent of any paleontologist. Waagen himself, who in 
the description of his family of the Meekoceratide gave unusually narrow limits to 
the genera, considered the absence of an auxiliary lobe as a character of not even. 
aub-generic value. He, for instance, leaves Gyronites: nangaensis (Ceratite forma-- 
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tion l. c. Pl, XXXVII, fig. 5) in his genus Gyronites distinguished as a rule by 
the presence of distinct auxiliary lobes, although in this Species an auxiliary lobe is 
not only entirely wanting, but even the second lateral saddle, as in Meek. aplanatum, 
is not situated entirely outside the umbilical suture, 

Nor can I admit a generic distinction justified by a difference in the height of 
the transverse section and in the mode of involution only. E. v. Mojsisovics (Ark- 
tische Triasfaunen p, 75) Temarks, expressly, that he would not have made a generic 
distinction between Yenodisous and Meekooeras by reason of a difference in 
the height of their volutions, but because he supposed the two genera to be the 
ancestors of two different genetic series, This reason does, however, not apply to 
M. aplanatum and the rest of its American congeneric Species. 

A generic distinction on the strength of such characters would be the more 
difficult, as in this respect no sharp boundary can be drawn between 2. aplanatum 
and 4. mushbachianum ; if, for instance, in accordance with E. v. Mojsisovics 
Meekoceras euomphalum (Arktische Triasfaunen PI, XI, fig. 7, p. 76) is looked 
upon as Yenodiseus on account of the height of its volutions, YU. mushbachianum 
with still lower whorls and a larger umbilicus must also be placed into the group 
of forms allied to M. aplana/um. But Waagen rightly considers UM. mushbachi- 
anum to be a nearer ally to MU. gracilitatie owing to the arrangement of its sutural 
line. One must therefore make a generic distinction between Ptychites Malletianua, 
Stoliczka, with its large umbilicus (Mem. Geol. Surv, of India, V, Pl, V, fig. 1, 
P. 58), and the rest of Ptychites, between the geologically older and younger forms 
of Gymnites, distinguished by a different size of their umbilicus; in a word, one 
would have to introduce complete confusion into the palzeontological nomencla- 
ture of triassic ammonites, 

I believe it therefore to be more Judicious to leave all the forms described by 
C. A. White in the genus Meekoceras, and to make no generic distinction between 
those closely allied Species.’ It is true thatin this case a considerably larger range 
is given to the genus, and that it will thus contain a very large number of forms. 
But this difficulty can be easily avoided by uniting groups of forms allied by re- 
markable proper characters into sub-genera. Dr. Waagen has in this manner 
made a most ingenious use of the development of the auxiliary series for a distino- 
tion of the majority of his generic members, composing his family Meekoceratide. 
Most of these genera might, according to my view, be looked upon as sub-genera of 
Meekoceras. As sub-genera of Meekoceras I should prefer to consider, Koninckitee, 
Kingites, Aspidites and Beyrichites. It must not be forgotten that a generic 
distinction, founded on the development of the auxiliary series only, is not in 
accordance with the general custom of the interpretation of the extent of single 
genera. It appears to me that Waagen’s genera in the family of the Meekocera- 
tide are too narrowly circumscribed, compared with any other family of Cephalo- 
Poda, and I venture to suggest that their real relative systematic value is only that of 
sub-genera, 


* With the exception perhaps of Meekoceras whiteanum, Waagen, which might turn out to be an Ophicercs. 
S 
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Thus Heekoceras sensi stricto ought to be retained for those forms which have 
peen attributed to Meekoceras and to Gyronites by Waagen. Waagen’s diagnosis 
of Meekoceras may be left almost unchanged. Meekoceras sensu stricto will 
comprise forms with either large or narrow umbilici, in which the development 
of the:auxiliary series, if any is present at all, has only reached the formation of 
one single, distinc auxiliary lobe, In the sub-genus Koninckites, Waagen, the de- 
velopment of the auxiliary series has advanced to the individualization of the first 
gixiliary saddle, and, in some forms, even to that of a second auxiliary lobe. In 
Kingitee the auxiliary series consists of a varying number of denticulations, which are 
of unequal size and stand all on the same level. In Aspédéles distinct auxiliary 
members are to be distinguished among this long row of coarse and irregular 
dentioulations. I have stated already in the discussion of the genus Proptychstes 
that I consider Beyrichites, Waagen, also, as a member of the Meekoceratide ou 
account of its mode of development differing entirely from that noticed in the 
Ptychitida, and so I need not enter here again into this question. 

Among the Himalayan representatives of the genus Meekoceras of lower 
triassic age, five belong to Meekoceras sensu stricto, two to Koninckites, one to 
Kingites, one to Aspidites. 

Thus we arrive at the following arrangement of the species of Meekoceras, 
which occur in the lower trias of the Himaélayas.— 


I. Murxoceras sensu stricto. 
1—Meekoceras boreale, Diener, Otoceras beds. 
2. 5 Hodgsont, nov. sp., Otoceras beds, 
3. » of. fulgurato, Waagen, subrobustus beds. 
4 » -&p. ind, ex. aff. plicatsls, Waag., Otoceras beds. 
5. » 8p. ind,, Otoceras beds. 


II, Konrncxrres, Waagen. 

1. (8) Kontnckites Vidarbha, nov. sp.; Otoceras beds. 

2. (7) 5 Yudishthira, nov. sp., subrobustus beds. 
IlI.—Kuinerres, Waagen. 

1, (8) Kingites Varaka, Dien., Otoceras beds. 


IV,—Asprnirss, Waagen. 
1, (9) Aspidstes superbus, Waagen, var, subrobustus beds. 


1. MEEKOCERAS BOREALE Diener, PI. VII, fig. 1, Pl. XXIII, fig. 8. 


1898. Meekoceras boreale Diener, Mittheilungen ueber triadieche Cephalopodenfaunen von der Ursuri- 
Bucht under Insel Russkij in der Ostsibiriechen Kistenprovinz, Sitzgsber. kais. Akad d. Wiss Wien, 
math, nat. Cl., CLV. pt. 1. 1895, p. 272. 


| Dimensions. 
Diameter of the shell . ° ° . ° ° ° - « Al mm. 
” ” umbilicus ° ° e e ° e e e e - 45 55 
Height of the last volation ‘ er aie a : i: . 
2 bd e e e , 
Thickness of the last volution : oe ° : e il : 
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This species, of which two incomplete Specimens exist, is characterized by the 
biangular shape of its siphonal region, by slowly increasing, but very involute 
whorls, which overlap each other to a very considerable extent, and by a narrow 
umbilicus. | 

The transverse section is twice as high as broad. The largest transverse dia- 
meter corresponds almost with the middle of the height of the lateral parts. The 
latter are quite regularly arched and slope from the centre line in a flat and even 
curve towards the umbilical and siphonal margins, A sharp marginal edge, which 
persists even in the body chamber portion of the shell, separates the lateral parts from 
the flat but comparatively narrow siphonal area. At the anterior termination of the 
fragment, Pl. VII, fig. 1, the breadth of the siphonal part is 3 mm. Towards the 
umbilical suture the lateral parts slope quite regularly, no umbilical wall nor edge 
being indicated. 

None of the shell is preserved in any of the specimens, The cast is without 
any distinct sculpture, only in the specimen PI. VI, fig. 1, a few delicate radial 
striations may be noticed in the vicinity of the siphonal part, and faint traces of 
S-shaped ribs may be observed on the lateral parts. In this fragment the smaller 
portion of the last volution forms part of the body chamber. The second specimen 
is entirely chambered. 

Sutures.—The sutural line is entirely preserved, and is especially distinguished 
by a broad, denticulated siphonal lobe and by an auxiliary series which consists of 
a single serrated auxiliary lobe.and a broad, flatly arched auxiliary saddle. The 
deep and unusually broad siphonal lobe is divided by a pyramid shaped siphonal 
prominence, which reaches up half as high as the siphonal saddle and is provided 
with a broad siphonal funnel. The denticulations at the bottom of each of the 
lateral branches in the siphonal lobe are not of quite equal size, but slightly 
irregular. The principal lateral lobe stands deeper than the rest. The principal 
lateral saddle is comparatively large, surpassing considerably the siphonal saddle, 
The second lateral saddle is very broad and flatly arched, imitating in this respect 
the outlines of the auxiliary saddle. The first auxiliary lobe is distinctly indivi- 
dualized and serrated. The auxiliary saddle stands entirely outside the umbilical 
suture, but no auxiliary lobe is yet noticed adjoining it. I consequently prefer to 
place this species among Meekoceras sensu stricto, although it may be looked 
Upon as a transitional form to Koninckites on account of the probable individualiza- 
tion of the auxiliary saddle. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground, 1, Coll. Diener; South 
of Dharma, No. XI, Lissar Valley, Johdr 1, Coll. Griesbach. 

Remarks.—This species is identical with one among the collections of D. L. 
Iwanow in the triassic sandstones of the Island Russkij in the Siberian Littoral Pro- 
vince. One specimen, which will be figured in the Mémoires du comité géologique 
de la Russie, Vol. XIV, No. 3, Pl. I. fig. 3, agrees absolutely with this Himdlayan 


Specimen, 
82% 
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To this species a second form from the same Siberian locality is so closely allied, 
that it will perhaps have to be considered as a variety only, if better preserved 
materials should be forthcoming. It will be.figured in the aboveementioned Memoir 
on Pl. I, figs.4and 5; seems to differ only by a somewhat lesser involution and 
by a slightly wider umbilicus. | 

Ii is rather difficult to compare Meekoceras boreale with other congenerie 
forms, not so much on account of the real absence of closely allied species, but on 
account of the insufficiency of their respective descriptions and figures, 

This remark especially applies to the American representatives of the genus 
Meekoceras, among which MU. gracilttatis White, from the Meekoeeras beds of 
Idaho is perhaps more closely allied to our species than it appears on first sight. In 
their outlines the two species are very similar, although M. gracilitatis is provided 
with a rather wider umbilicus, with a distinct umbilical margin and with a sloping 
umbilical wall. The character of the sutural line is identical in the two species as 
far as the commencement of the auxiliary series. Outside the second lateral saddle 
of YU. gracilitatés a flat auxiliary lobe seems to follow provided with a few denticu- 
ations, but far less distinctly individualized than in HZ. boreale. This lobe is followed 
by a small auxiliary saddle. From White's own description it is, however, evident 
that several different forms have been united by him under this specific name. For 
instance, the two figures Pl, XXXII, figs. 2a and 2b, probably belong to two different 
species, the form fig. 2b being apparently distinguished from the typical J. gractli. 
tatis (fig. 2a) by more rapidly increasing whorls and by a different sculpture. The 
sutural line (fig. 2d), however, is taken from neither of these two specimens. The 
arrangement of the sutures in the typical Meekoceras gracilitatie consequently 
remains uncertain. This uncertainty is still increased by the following contradictory 
remarks in White's text. In his description of MU. gracilitatis (p. 115) the 
author states that ‘ the inner cell,” #.e., the second lateral saddle, ‘is not defined 
upon its inner side for want of another full lobe there,” whereas in his description 
of HM, gracilitatis var. (p. 116.) he remarks, that inthis variety “the inner lateral 
cell is smaller than in the typical forms, and its inner border is not as abruptly 
defined from the auxiliary series.” Thus it remains uncertain whether in the typical 
UV. gracilitatis the inner side of the second lateral saddle is, or is not, distinctly 
defined from the auxiliary series, Regarding the sculpture of H. gracilitatis, White 
remarks “ that in the fully adult shells there is a tendency to form nodes or ribs, the 
latter sometimes crossing the periphery.” 

From these instances it is evident that a revision of the fauna of the American 
Meekoceras beds is unavoidable, before any closer comparison with foreign congeneric 
species can be attempted. For the present, a comparison of the Indian and Siberian, 
with the American forms of Meekoceras, is almost impossible, on account of the in: 
sufficiency of the descriptions and figures, 


1 C. A. White, Triassic fossils pf South-Eastern Idaho, XII. Annual Report U. 8. Geol. Survey of the territories 
for the year 1878, Pt. II. p. 116, Pl. I], fig. 2. ; 
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Similar difficulties are met with, if we try to Compare our species with Neeko- 
ceras planulatum, de Kon.,! from the triassic beds of the Salt Range. 

A specimen with a diameter of 48 mm. which is united by Waagen (Ceratite- 
formation 1. ¢. Pl. XXIV, fig. 2) with M. lanulatum exhibits a remarkable similar. 
ity with the present Species in its general outlines, although it possesses a wider umbil- 
icus, and a rather steeply inclined umbilical wall. Unfortunately Waagen’s speci- 
men does not show any trace of the sutural line, which thus is only known to us 
through L. de Koninck’s drawing, the type specimen having been lost. Like Nees. 
oceras boreale, MU. planulatum is also provided with a broad siphonal lobe “ with a 
deep angular siphonal tubercle in the middle, by which the lobe is divided into two 
distinct lateral branches, each of which bears several denticulations along its base.” 
The remarkable height of the siphonal saddle in the Koninck’s figure is not consid- 
ered as of any importance by Waagen, who expressly remarks ( Pp. 256), that 
 Koninck’s drawings vary with regard to this character as Well as with regard to the HI | 
- breadth of this saddle, which appears sometimes broader, sometimes narrower than | 
the first lateral.°’ According to L. de Koninck’s figure the auxiliary series consists 
of asingle shallow lobe without denticulations and of & similarly shallow saddle, which 
is only partly outside the umbilical suture. To the absence of any denticulations in 
the auxiliary lobe I am, however, not inclined to attribute any importance, This 
absence is probably an accidental one. My Siberian specimens of Meekoceras boreale, 
and of the second closely allied form, show exactly the same character of the auxili- 
ary series, as it is indicated in de Koninck’s drawing, wherever the surface of the 
cast has suffered but slightly from weathering. The individualization and the den- 
ticulate arrangements of the auxiliary lobe are only visible in such places which 
have escaped injury from weathering, 

Whether a nearer relationship actually exists between M. boreale and UY. plan- 
ulatum, cannot be decided on account of our insufficient knowledge of the charac- 
ters of the latter species, but they probably belong to one and the same evolutional 


2. MeEKoceras Hopesont nov. sp., Pl. VI. fig. 1, 


Dimensions, 
Diameter of the shell e e e e e ® e ° e e 62 mm, 
99 9 umbilicus e e @ @ e é e e 14 ” 
; . from the ombilical suture . 3, 2 ,, 
Height of the last volution j » 9» preseding whorl app 21, 
Thickness of the last volution ° ° , : ; ; ; é - dll, 
Breadth of the siphonal area ; oe 3, 


This species is represented by @ single but very well preserved specimen ; it 
belongs to the group of Meekoceras varians Waagen (Ceratite formation P|. 
XXIX, figs, 2—5, p. 247), and is allied to it owing to the absence of the external 
edges in young stages of growth, and an identical arrangement of the sutural line. 


'L.de Koninck, Mémoire sur les fossiles paléozoiques, reoucillis dan l'Inde, Liége, 1863, Pl. V, figs. 1, 1a, 1b, 
non figs. le, d, e) and Quarterly Journal Geol. Soc, XIX, Pl. V, figs. 1, la, 1b (son fig. lo, d,e,) p. 12. 
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The general shape of the shell is flatly disciform, with very high, compressed 
whorls, and a comparatively small umbilicus. The shape of the transverse section 
varies considerably, according tothe age of the specimen. In the relative proportion 
of height and thickness it remains however a true Meekoceras, the height surpassing 
the thickness of the volution even in quite young stages of growth, a height of 3 mm. 
corresponding to a thickness of 2mm. It fis, however, the siphonal part, which is 
affected by this variability ; in young specimens up toa diameter of 15 mm. the 
transverse section is lenticular, the lateral parts are equally rounded all over, and the 
siphonal part passes gradually into them, being likewise evenly rounded. In the 
full grown specimen, however, the lateral parts are very flatly arched and separated 
from the flat siphonal area by sharp marginal edges. Thus a transitional form 
between the rotundate and the biangulares is marked by this species, to a certain 
extent at least, as the marginal edges are absent in the young, and are developed 
only in later stages of growth. 

At a diameter of 18 mm. the marginal edges make their first appearance and 
remain perfectly distinct even in the body chamber of my specimen, as far as it is 
preserved. The siphonal area is perfectly flat and comparatively narrow. The — 
umbilical margin is not distinctly defined. The lateral parts slope gradually to- 
wards the umbilical suture, but in the adolescent stage of growth, the umbilicus is 
surrounded by a distinct and steeply inclined, though low, umbilical wall, which in 
uniting with the flat lateral parts, forms a rounded umbilical margin. 

The whorls overlap each other to about half of their height. The overlap of the 
last whorl over the preceding one amounts to less than quarter of the entire height 
of the former. 

The sculpture is rather indistinct and delicate only. In the penultimate volu- 
tion it consists of flat, barely perceptible radial undulations ; in‘the last volution a 
number of narrow, rounded folds may be observed near the anterior termination. | 
They are a little stronger developed in the middle portion of the lateral parts, where 
they are slightly bent falciform. The growth lines of the shell exactly correspond in 
their direction to these delicate but rather numerous folds. ‘hey are nearly radial, 
with a barely preceptible falciform bend in the middle of the lateral parts, and are 
turned slightly forward near the siphonal margin. Filiform striations, corresponding 
to the growth lines of the shell, are also noticed here and there on the internal cast. 

The larger portion of the last volution consists of air chambers only, but its 
anterior termination is made up by the commencement of the body chamber. 

Sutures.—The sutural line is entirely preserved. The siphonal lobe is’ broad, 
but not very deep. It is richly serrated below, the denticulations at the base of 
each of its lateral branches forming together an obliquely rounded arch. It is divided 
by a broad but comparatively low, angular siphonal prominence, with a central in- 
cision above. 

The principal lateral lobe reaches much lower down than the siphonal one, and 
bears many, very regular denticulations at its base, which are arranged into a prom- 
nent arch. It is enclosed by parallel margins, remaining entire, and is as broad 
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as the adjoining lateral saddle. The second lateral lobe stands at the same level 
with the siphonal one. It is as broad as the principal lateral lobe, and the numerous 
denticulations at its base form an oblique arch, rising considerably higher along the 
external marginal border. 

The siphonal saddle is rather elongated and slender, but shorter than the broad 
principal lateral saddle. They are both evenly rounded above. The second lateral 
‘saddle is of a very characteristic shape. It is much broader than high and strongly 
depressed above, its Margins uniting with the flatly rounded apex in nearly obtuse 
edges. 

The auxiliary series forms a straight line of numerous denticulations, among 
which, the one situated next to the umbilical suture, is larger than the rest, and 
followed by a deeper indentation. 

Locality and Geological posttion. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Pajar encamping ground, 1, Coll. Diener. 

Lemarks.—It was stated above that UW Hodgsoni is a member of the group of 
M. varians, Waagen, with which it has its most remarkable characters in common, 
viz., the development of external edges in later stages of growth only, and the par- 
ticular arrangement of the auxiliary series. In the trias of the Salt Range this 
group is represented by two forms only, H. varians occurring in the lower Ceratite 
limestone, and . pulchrum, Waagen (1. c, Pl. XXIX, figs. 1, Pl. XXVII, figs. 2, 8, 
p. 249) from the Ceratite marls, The species, to which Uf, Hodgsoni seems to be 
closer allied, is U4. pulchrum, but they are easily distinguished by the different shape 
of the transverse section which is much narrower and strongly compressed in the Himé- 
Jayan form, and by a remarkable detail in the sutural line, the siphonal saddle in 
the Salt Range species being of a distinctly phylloid outline. 


3. MEEKOOERAS OF. FULGURATO, Waagen, Pl. XVIII, fig. 1. 


1895. Meekoceras fulguratum Waagen, Salt Range fossils, Palwontologia Indica, ser. xiii, II, Fossil 

from the Ceratite Formation, Pl. XXX, fig. 2, a, b, o, p. 248. 
1880. Monophyllites Wetsoni, Griesbach, Paleontological Notes on the Lower Trias of the Himélaya 
Records Geol. Sury. of India, XIII, Pt. 2, p. 111. ; 
Waagen’s species is unfortunately founded on a very imperfect fragment 
only. A similar fragment, almost perfectly identical in its outlines and sutures with 
Waagen’s figure,- is among the Himdlayan collection. It was determined as Ceratites 
W etsoni, Oppel, by Griesbach, but the true Ceratites Wetsoni which has been 
figured in my Memoir on the Cephalopoda of the Him4layan Muschelkalk (Pl, I 
fig. 6) is an entireiy different species. As from fragments of such an imperfect state 
of preservation, the characters of the species to which they belong cannot be made 
out with certainty, I must content myself to place my fragment as “cf.” with 
Waagen’s species, in spite of the complete identity of all the characters accessible to 

examination. 

Like Waagen’s fragment, the present one consists of four air chambers. Only 
one side is preserved and no measurements can be taken from which the general 
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shape of the entire shell and the mode of involution might be guessed. Near its 
anterior termination the height of the fragment from the umbilical suture is 
44, mm., but its thickness cannot be made out with any certainty, but the volutions 
are undoubtedly higher than broad. The involution seems to have been very small, 
as in Waagen’s fragment. | 

There is no distinct trace of an umbilical wall or edge indicated, but the flatly 
arched lateral parts slope with a gradually increasing convexity towards the umbili- 
cal suture. The rounded siphonal part likewise passes into the lateral parts 
without distinct demarcation. 

Only faint traces of broad radial undulations indicate a sculpture. 

The only character, which is well preserved, both in this and in Waagen’s frag- 
ment, is the sutural] lines, which in both of them is almost identical, even in minor 
details. 

The siphonal prominence is not completely preserved, but it must have been 
rather high and slender. The lateral branch of the siphonal lobe is provided with 
four denticulations. Two of them, forming the base of this branch, are more promi- 
nent. The two smaller ones are situated a little higher above, one at the base of 
the siphonal saddle, the other affecting the steeply inclined marginal wall of the 
siphonal prominence. The siphonal saddle is much contracted at its base and 
wider in its upper portion ; its top is narrowly rounded, the ‘highest point being 
shifted a little towards the internal (umbilical) side. A similar remark applies to 
the two other saddles, which are also somewhat narrower below than above. 

The principal lateral lobe is considerably deeper than the siphonal one. It is 
strongly denticulated, and this feature does not affect its base only, but reaches up 
along the margins as far as the base of the adjoining saddles, The most promi- 
nent denticulations, of a somewhat fingerlike shape, are those at the base of the 
lobe. The denticulations form together a very prominent arch and exhibit a some- 
what radial arrangement. The lobe itself is broader at its base, than near its 
commencement. 

The second lobe reaches deeper than the siphonal one, but not as deep as the 
principal lateral one. In the arrangement and shape of its denticulations it imitates 
the principal lateral lobe, although on a more reduced scale. Itis also a little 
broader near its base than commencement, and its sides are somewhat concave. 

_ The principal lateral saddle is scarcely broader and does not reach up much - 
higher than the siphonal saddle. The second lateral saddle, however, is much shorter 
and narrower. All the saddles are comparatively slender and elongate in shape. 

The auxiliary series does not form distinct lobes or saddles, but is composed of 
three distinct indentations, of which the one adjoining the umbilical suture is the 
largest, and is looked upon by Waagen as a proper saddle. It stands entirely outside 
thé umbilical suture. 

Locality and Geological position. Number of specimens examined.—Subro- 


bustus beds, Shalshal Cliff near Rimkin Paiar encamping ground, bed 80, 1, Coll. 
Griesbach. 








AMMONEA. 137 


_ On the label accompanying the fragment, Kiunglung E. G. is marked as the 
locality where it has been Picked up, but this is probably a mistake as in 
Griesbach’s first report as well as in his later memoir the specimen is expressly 
noticed as having been collected in the Shalshal Cliff section, 


4, MEEKOCERAS sp, IND, EX. AFF, PLICATILE, Waagen, Pl, XV, fig. 6. 


Dimensions. 
Diameter of the shell , ° . ° . : e ° °* ‘se 19 mm. 
a -~ umbilicus ‘ , ° ° ° é ° ° i.‘ 
Height of the last volution haieg the umbilical suture , 2 Zw . rr 
» 9s» preceding whorl , ° . ° O a 
Thickness of the last volution . ; . . ‘ ° . ° 4, 


The species is represented by a small specimen consisting of air chambers only. 
It recalls strongly in shape and sculpture a Salt Range form which was described 
by Waagen as Prionolobus plicatilis (Ceratite formation, Pl. XXXVI, fig. 1), 
but as it does not show the characteristic arrangement of the auxiliary series by 
which Prionolobus differs from Meekoceras, I am obliged to leave it in the latter 
genus, 

The specimen ig distinguished by a tolerably large umbilicus, slowly increasing 
Compressed whorls and by a very small involution. The whorls overlap each other 
to less than one third of their height only, whilst the overlap of the last volution 
over the preceding one amounts only to about one seventh of the entire height of 
the former. 

The transverse section of the whorls is lanceolate, with a flattened and biangu- 
lar siphonal ares. Its largest transverse diameter coincides with the umbilical 
margin. The latter forms a distinct but slightly rounded edge and is separated 
from the umbilical suture by a vertical wall. The lateral parts converge regularly 
towards the siphona] margins in shape of scarcely arched planes. The siphonal 
part is decidedly flattened ; its breadth is 2 mm. at the anterior termination of the 
last volution. The marginal edges of the siphonal part are sharp but not provided 
with elevated ridges, 

The Sculpture is identical with the one described of Prionolobus plicattlis, 
Waagen. It consists of very numerous, delicate, filiform strise of very irregular 
strength which are radially arranged confined to the vicinity of the umbilical margin, 
dying out gradually towards the upper portion of the lateral parts. 


Sutwres.—The sutures are still nearly gonitiatic, in agreement with the small 
size of the specimen, Only at the base of the principal lateral lobe faint traces of 
serration may be seen by means of a strong lens. 

The siphonal lobe is rather short and narrow, and is situated entirely on the 
flattened siphonal part of the shell. A low, angular siphonai prominence divides it 
into two lateral branches, with apparently rounded-off terminations. The two 
lateral lobes converge slightly towards their base. The second lateral lobe stands 
at & lower level than the siphonal lobe. The siphonal and principal lateral saddlcs 
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are nearly of equal size and are evenly rounded above, with , their borders ; slightly 
converging towards the top. The second lateral. saddle is comparatively: low. and 
forms ebroadly:rounded arch. “A small rounded: auxiliary lobe follows outaide the 
umbilical suture. , 
As in Prionolobus plicatilts, Waagen, the septa are very closely arranged. 
Locality and Geological position. Number of specimens examined.—Otoceras 
beds, south of Kuling, Spiti, 1, Coll. Griesbach, 
Remarks.—The similarity to Prionolobus plicatilie Waag., in shape and sculp- 
ture is so striking, that 1 believe an intimate relationship. may indeed exist 
between these.two species. P. plicatilis is quoted by Waagen as derived from 
the lower Ceratite limestone, #.é., from a horizon, which is praeter propter homo- 
taxial with the Himalayan Otoceras beds. It is quite isolated among the other forms 
of the. Salt Range, which have been united by Waagen.in tha genus: Prionolobus, 
nor is:its auxiliary, series very characteristic. As pointed out by. Waagen, the latter 
conaista. of the three denticulations only on the same level, But, for this, character 
it may. as-well be placed among Waagen’ genus Gyronites, or. among. Meekaceras 
if the range given. to this genus in the present memoir is accepted. | | 
Differences between the two species exist in the absence of an umbilical edge 
and: in: the somewhat: higher position of the largest transverse diameter in Prionolo- 
bus. plicatilés aswell as in minor details of the. sutural. line. But they are of smal} 
importance in: comparison with the close-affinities, which the: two forms exhibjt, in all 
thein most conspicuaus characters. 


5. MEEKOCERAS SP. IND., Pl. VII, fig. 10 a, 6. 


Dimensions. 
Diameter of the-shell . : ° . 7 ° * oe q - 22 mm, 
bY » 9 umbilicus e s e ® e. e ° ° e 7 
Height of the last volation i the umbilical suture . => . . 185.» 
j preceding whorl . . oe ° 9 » 
Thickness of the last volution ; ‘ ee xe : 2 4 


This species is represented by a single small specimen only, and unfortunately 
not the slightest trace of sutures is visible. Thus I must not only abstain from 
giving it a specific designation, but also must leave its generic position doubtful, 
although the general outline agrees best with those of a Meekoceras. IT am, how- 
ever, obliged to confess, that future examinations of a more perfect material may 
| | lead to very different results, as the species may perhaps belong to Clypties or to 
: Kymatites, or one of their allies. | 
Among the known species of Meekoceras, U1. radiosum, Waagen (Ceratite forma 
: tion, PI. XXXVI, fig. 2, p. 257), shows a distant similarity: to the specimen under 
| description. The latter, however, is distinguished by its much higher and. strongly 

compressed volutions and a different outline of the cross section. The whorls overlap 

each other almost entirely, the umbilicus being extremely narrow. The overlap. of. 
| : the last whorl over the preceding one amounts tg about one third of the entire 
| height of the former. | 7 i —— 
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‘The transvetse section of the whorls is along oval. The largest transverse dia- 
‘meter corresponds to'the ceritre line of the : lateral: parts,“ which slope from: this 
point in a' very flatly arched regular ‘curve towards the ‘umbilical suture and with a 
similar regularity towards the siphonal margin. In quite young stages no umbili- 
cal edge nor wall ‘are present, ‘but whether. they are developed in later stages of 
growth cannot be decided ‘from this. ‘Imperféct specimen. In the adolescent ‘stage 
it is distinctly biangular, ‘Near the Cominencement of the last volution two. sharp 
external ‘edges may stilt be seen, buti towards the anterior termination of this volu- 
tion they ‘become gradually rounded off. Thus our species would belong to the 
group of the semirotundati; ‘Waagen. So long as the marginal edges are distinctly 
developed, the siphonal part is flattened, but in’ later stages of growth it becomes 
moderately rounded. 

The volutions are very strongly comipressed, being three times as high as broad. 

The internal cast does not show a trace of sculpture. The: ornamentation of 
the shell consists of very delicate, falciform growth lines, which in my fruitless 
attempts to render the sutural lines visible, were almost completely destroyed. 

Locality and Geological posttton. Number of specimens ezamined.—Otoceras 
beds, south of Kuling, Spiti, 1, Coll. Griesbach), _ 


Subgénus : KONINCKITES, Waagen. 


1895. Koninokites, Waagen, Salt Range fossils, Pal. Indica, ser. xiil, II, Fossils from the Ceratite Forma. 
tion, p. 258. 


6. (1) Koninoxrres Vipagsua nov. sp., Pl, VII. fig. 8, 9. 


' Dimensions. 
Fig. 9. 


Diameter of the shell . ; e: x é os 8 e oe «© « . 23 mm, 


” 99 97 “umbilicus e e e e ° e « e e 465 ry 

; : from the umbilical suture . ‘ ; : ° °° 1 , 
Height of the last volution { preceding whorl , ; , ; . ee 
Thickness of the last volation ‘ ‘ ° < ° ' 85 y 


I consider the single form from the Shalshal Cliff, Pl. X. fig. 9, to be the 
type specimen of this species in which the sutural line is preserved, although it 
only represents the inner volutions of a larger individual, being entirely composed 
of air chambers, Besides this one, I include a rather large number of Specimens 

from the Otoceras beds of the Lissar Valley in this species, They are almost all 
provided with body chamber, but their sutural lines cannot be made out. In the 
specimen, fig. 8, only the inner volutions are visible on one side, the outer volution 
being partially broken off. These Inner volutions agree in shape and sculpture 
80 perfectly with the specimen, Pl. X, fig. 9, that I think I am justified in uniting 
both in one and the same species. 

Dr. Waagen has adopted the name Koninchites for such genera of Meeko- 
ceratide from the Salt Range as are distinguished by thé individuality of 
one auxiliary lobe and saddle among their auxiliary series. This species belongs 
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to this group of forms, to which, however, a subgeneric rank is due in my. opiniot, 
Judging from the outlines of its siphonal part it may be included among the 
Semirotundati, because it is provided with sharp external edges in the adolescent 
stage, which disappear in the full-grown individuals. 

Koninckites Vidarbha is distinguished by very narrow, compressed whorls which 
overlap each other toa very considerable extent, leaving only a small umbilicus open. 
The involution even increases in later stages of growth, so much s0 that in a full 
grown individual of a diameter of about 40 mm, the diameter of the umbilicus is 
but very little larger than in the type specimen, fig. 9, which corresponds to a 
diameter of the shell of 23 mm. only. The overlap of the last whorl over the penul- 
timate one amounts to one quarter of the entire height of the former. 

The transverse section is a long oval and very much higher than broad. The 
largest transverse diameter is situated near the middle of the height of the volu- 
tions. The lateral parts slope in 4 moderate and perfectly regular curve from 
the most inflated point towards both the umbilical margin and the siphonal area. 
The umbilical margin is distinctly defined, forming an obtusely rounded-off edge, 
from which a low but steep wall descends to the umbilical suture. The siphonal part 
is very narrow and quite flat in young individuals, but becomes considerably broader 
in comparison with the height and thickness of the volution in full-grown specimens 
At the same time the external edges become gradually rounded off, but the siphonal 
area itself remains always flat and is not arched at all. 

The sculpture is very characteristic and strongly recalls the sculpture in 
young individuals of Meekoceras (Beyrichites ?) Ragazzonit, V. Mojsisovics (Cepha- 
lopoden der mediterranen Triasprovinz, Pl. LXI, fig. 5, p. 217). If one compares 
this figure with the drawing of our type specimen; the similarity is a most striking 
one, but this remark applies only to young individuals of Meekoceras Ragazzonti, 
because in the full-grown stage (Pl. XXXIX, fig. 8) this Alpine species develops 
distinct nodes, whereas our species does not change its sculpture in advanced age. 
The sculpture consists of numerous low, falciform folds, starting a little outside 
the umbilical margin and gradually enlarging towards the siphonal margin, near 
which they die out. Their greatest strength is developed near the middle portion 
of the lateral parts, but they are neither of even strength nor arranged at “perfectly 
regular distance. They die out before reaching the external edges and none of them 
crosses the siphonal part. 

In the type specimen, fig. 9, the shell is partly preserved. Its ornamentation 
consists of very numerous growth lines, following the direction of the folds. Near 
the middle portion of the lateral parts they are falciform with forward turned con- 
vexity, whereas they describe a strongly forward bent curve near the siphonal 
margin. 

Sutures.—The sutures are well preserved in the type specimen (PI. VII, fig. 9). 
They are almost perfectly identical with the sutural line of Koninckites sibiricus, 
Moje. (Arktische Triasfaunon, Pl. XI, fig. 6, p. 85). 

The siphonal lobe is short and very simple. It is not entirely restricted to the 





AMMONEA, 141 


siphonal area but extends beyond the latter on the lateral parts. ~ Zt i divided by a 
comparatively short, angular siphonal prominence into two branches, each of which 
terminates in a single either sharp or rounded-off point. This simple development 
of the siphonal lobe is one of the most characteristic features of the sutural line, - 
which our species has in common with Koninckites sibirious and with Koninckites 
tmpressus, Waagen (Ceratite Formation, Pl. XX XV, fig. 6, p. 263), whereas no other 
congeneric form of the Salt Range trias exhihits this remarkahle peculiarity. 

All the rest of the lobes are distinctly denticulated. At the base of the prin- 
cipal lateral lobe the dentioulations are even sufficiently strongly developed to be 
visible with the naked eye. The principal lateral lobe is of the same width as the 
adjoining saddle. The second lateral lobe is on the same level as the siphonal and 
the auxiliary lobes. There are also two distinctly individualised auxiliary lobes 
separated by a semicircular auxiliary saddle. The commencement of a second 
auxiliary saddle may be seen outside the umbilical suture. The siphonal saddle is 
slender and elongated, but shorter than the principal lateral one, which is the largest 
of all and moderately broad. The second lateral saddle is broadly rounded above. 

Locality and Geological postition. Number of specimens examined,—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground, 1, Coll. Diener; south 
of Dharma‘No. XI, Lissar Valley, Johar 5 Coll. Griesbach. 

Lemarks.—This species appears to be closely allied to Koninckites sibiricus, 
Mojs., from the Olenek beds of north-eastern Siberia. The sutural line is almost 
perfectly identical, which is combined with a remarkable similarity of sculpture. 
But still sficiently distinot characters may be made out, to make specific distinc- 
tion easy. The umbilicus is still narrower and the volutions‘are considerably broader 
in the Siberian species. The overlap of the last whorl over the preceding one is also 
larger, amounting to two fifths of the entire height of the former. Last, but not least, 
the external edges persist in KX. sibirieus even in the full-grown individuals and dis- 
tinctly separate the remarkably broad siphonal area from the flat but slightly convex 


lateral parts. | 

The species may be easily distinguised from KX, smpressus, Waagen, from the 
lower Ceratite limestone of the Salt Range, by its much narrower umbilicus and 
by its comparatively strong sculpture, entirely absent in the Salt Range form, with 
which it is allied owing to the peculiar development of its siphonal lobe. 


7. (2) Konrncxrres Yuptenrarea nov. sp., Pl, XXII, fig. 1. 


Dimensions. 
Diameter of the shell Z ‘ : 2 é , . ‘ ‘ « 142 mms 
Py » 9» Umbilicus ‘ ‘ ‘ ‘ . ° e e $1 9° 
: ; from the umbilical suture ‘ >  « app 68 , 
Height of the last volution { ‘ss. pg. pressing: whorl : : , . B83, 
- app. 32 s,, 


Thickness of the last volution . . ° 8 
This is a large and very remarkable species, closely allied to XK. Lyellianne, de 
Kon., and represented by a fairly well preserved specimen. In general shape it is 
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ans “gf : a: ie ab die 


ajsoif ’ orm, with rapidly increasing whorls, with moderately large ‘umbilicus. | The 
whorls overlap each other to one fifth of their height, and the overlap of ‘the ‘last 
‘yolution over: the preceding one amounts to but little more than one fifth of the 


entire height of the former. ee eee er 
" The transverse section of the whorls is a long oval. “The largest transverse dia- 


‘meter nearly coincides with the centre line of the lateral parts. ‘ The latter are flatly 


convex and slope in a regular and even curve towards the siphonal margin as well 


as towards the umbilical one. The siphonal side is rounded all over and passes quite 


“gradually into the lateral parts, without any distinct demarcation. The umbilicus 


is surrounded by a high and vertical umbilical wall, which joins the lateral parts in 
a narrowly rounded off edge. ar | 
The internal cast is perfectly smooth, without trace of sculpture. Of the shell 
nothing is preserved. | - 
Sutures.—The sutural line is known with the exception of the siphonal pro- 


 minence which I have failed to disclose. 


The siphonal lobe is very broad and comparatively deep, and on the same level 


"as the second lateral one. Its lateral branches are strongly denticulated, and this 


- character is not confined only to the base of the lobe, but may be seen also on the 


interior border. Two of the denticulations, adjoining the siphonal saddle, are at 


higher level than the rest. The principal lateral lobe is deep and its borders are 


' slightly concave ; converging towards the base of the saddles and still more strongly 


downwards to the bottom, which terminates in a large median, pointed indentation. 
It is flanked by three or four smaller dentioulations on each side. ‘The second 
lateral lobe is remarkably broad. Its denticulations form together an obliquely 


‘gounded arch, being cut off diagonally along the external margin, as in many 
‘ species of Proptychites. The denticulations affecting this diagonally sloping ex- 


-¢ernal’ border are much more numerous and smaller than those at the base 


‘ot the lobe, which terminates in three large, sharply pointed denticulations, 


all situated on one andthesamelevel =. | 
The siphonal saddle is slender and slightly contracted at its base, narrowly 


 younded above, and not as high as the principal lateral saddle. The principal. 


lateral saddle is broader and very oblique in outline. It is rather narrowly but not 
symmetricaliy rounded above. The second lateral saddle is skew-shaped and broadly 
rounded above. The first auxiliary lobe, following this saddle, imitates in outlines 
the second lateral lobe almost to the minutest details, but on a reduced scale, being 
considerably smaller than the former. It is followed by a large auxiliary saddle, 
which, although smaller and narrower than the second lateral saddle, is as dis- 
tinctly individualized. It is bordered by parallel sides and symmetrically rounded 
above. It is divided into two irregular portions by the umbilical margin, the larger 
portion being situated on the lateral part of the shell, On the umbilical wall 
two elongated and sharply pointed denticulations are still visible, belonging to 4 
a auxiliary lobe, which is quite distinctly separated from the first auxiliary 
saddle, | | 
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Rather less than half of the last volution in, the specimens described forms part 
of the body chamber. a ae 
Locality and Geological position. Number of specimens examined.—Sub- 
robustus, beds, south-east of Muth, Spiti, 1, Coll. Griesbach. a 
Remarke.—This species seems to be closely allied to Koninckites. lyellianus, 
Kon. and to K. gigas, Waagen (Ceratite Formation, Pl. XXXI, fig. 2, p. 266). It 
is distinguished from them by its more rapidly increasing volutions and by a smaller 
umbilicus. Its siphonal part is rounded as in K, gigas. Our specimen shows the 
greatest resemblance in its sutures to K. gigas, especially in the arrangement of 
the auxiliary series. The auxiliary series of K. lyeliianus is only imperfectly 
known. In de Koninck’s type specimen, however, a distinct auxiliary saddle is 
clearly visible outside the umbilical margin. I believe, therefore, that an intimate 
connection exists between K. Yudishthira and these two Salt Range forms, although 
the differences in the size of the umbilicus and in the minor details of the sutural 
. lines make a specific distinction between them easy enough. | a 


Subgenus.: KINGITES, Waagen. 


1805. Kingites, Waagen, Salt Range fossils, Pal. Indica, ser. xiii, II, Fossils from the Ceratite 
Formation, p. 280. 


8. (1) Krverres Vapzana, Diener, Pl. VI, fig. 2, Pl, VII, fig. 6. 
1895. Kingits Varaha, Diener, Mittheilungen uber triadische Cephalopodenfaunen you, der Ussuri-Bucht 
und der Insel Russikij in der osteibirischem Kiistenprovins, Siteungsber. keis Akad. d. Wiss. 
Wien, math, nat. Cl., CIV, pt. i, 1895, p. 270. 

Diameter of the shell e ° e ® e ° e ® ° - 60mm. 


99 a) umbilicus e e “toa! e e e e ® e . ” 
from the bili suture e ° e e ® 

Height of the last volution { : a os : Jing whorl ; . app. 19 : 
Thickness of the last volution e e ° e ° e 14 » 


This species belongs to the group of Meekoceras Keyserlings, v. Mojsisovics, 
(Arktische Triasfaunen, Pl. X, fig. 18, 14, 15, p. 81), which is distinguished by 
an auxiliary series, consisting of a straight row of denticulations of irregular 
strength and arranged as to form several less deeply incised groups, which may be 
considered as rudimentary saddles, Waagen introduced the name Kingites for this 
group of forms, characterized by a rudimentary development of their auxiliary saddle. 
According to my introductory remarks on Meekoceras I shall use this name _ 
subgeneric designation. 

Kingitee Varaha belongs to the biangular forms like £. minutus, Waagen, 
whereas all the rest of the hitherto described congeneric species are provided with s 


rounded siphonal part. In the body chamber of full-grown individuals only the 


tite 
" L. de Koninck, Quart. Journ. Geol. Soc., XIX, 12, Pl. VI, fg-1; W. Waagen, Fossils from the Ceratite 7. 
Formation, Pl, XXX, fig. 3, p. 270. - 
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external edges become slightly rounded, but the siphonal area remains always flat 
and is distinctly separated from the lateral parts. 

RK. Varaha is distinguished by very high, compressed whorls and by a narrow 
umbilicus, which in this specimen seems to widen so considerably towards the 
anterior termination of the body chamber that it leaves the normal spiral. The 
height of the transverse section is more than twice its breadth. The largest transverse 
diameter is situated above the lower third of the height of the lateral parts, The 
latter are very flatly convex and separated from the umbilical suture by a distinct 
umbilical wall. The umbilical margin is rounded in the adolescent stage, but 
gradually passes into a very obtuse edge in later stages of growth. 

The surface of the cast is without distinct sculpture, Faint traces of falciform 
stris are, however, indicated in some places, especially near the vicinity of the 
siphonal area, which is crossed by these filiform strie in straight lines, 

A little more than one half of the last volution forms part of the body chamber 
in one of the two specimens. 

Suture.—The larger portion of the broad siphonal lobe is situated on the lateral 
parts and is at the same level as the second lateral lobe. It is provided with numerous 
denticulations and is divided by a high siphonal prominence which is likewise denticu- 
lated. The lateral lobes are distinctly serrated below. The siphonal saddle is lower 
than the principal lateral one. Both are slender and elongated, whereas the second 
lateral saddle is broad andclumsy. But it is distinctly individualized and does not 
merge into the auxiliary series as in Kingites Keyserlingi, Mojs. To dissolve the 
auxiliary series into its different elements seems impossible, although larger denticu- 
lations alternate irregularly with smaller ones. A first auxiliary lobe may perhaps 
be formed by a number of very small denticulations adjoining the second lateral 
saddle. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground, 1, Coll. Diener; South 
of Kuling, Spiti, 1, Coll, Griesbach. 

Remarks.—Kingites Varaha is one of the most common species in the lower 
trias of the Russkij island and of the Ussuri district of the Siberian littoral province. 
The specimens, one of which will be figured in the Memoires du comite geologique 
de la Russie, XIV, No. 3, Pl. 1, fig. 2, are exactly identical with the Himalayan 
type specimens. | 

Kingites minutus.—The only congeneric forms from the Salt Range, with biangu- 
lar outlines, described by Waagen (Ceratite Formation, Pl. XXXVI, fig. 6, 7; 
p- 235), differ so completely from this species that I may akstain from entering into 
any further details, Among the species with a rounded siphonal area Kingites lens, 
Waagen (Pl. XXVI, fig. 4, p. 232), exhibits a distant similarity to K. Varaha in the 
mode of its involution and in the general character of the sutural line, but differs 
by a narrower umbilious, a moderately convex umbilical margin, and by a very deep 
siphonal lobe, 


AMMONBA. 145 


Subgenus : ASPIDITES, Waagen, 


1895. Aspidites, Waagen, Salt Ran fossils, logia Indi se 
ee — Pra ge Palwontologia Indica, ser xi, IT, Fossils from the Ceratite 


9. (1.) Asprprres SUPERBUs, Waag. var, Pl. XXII. 


1895. Aspidites superbus, Waagen, Ceratite Formation, PI, XXIII, Pi, XXIV, fig. 1, p. 218, 


Dimensions. 
Diameter of the shell é ; : ; ¢ 278mm, 
% 99 9 umbilicus ‘ : : ‘ ° ‘ ‘ 13 ,, 
Height of the last volution f from the umbilical suture, . o « 166 , 
» os» preceding whorl , ° _ - 107 ,, 
Thiokness of the last volution ° e ° e e e e » 


Among Griesbach’s collection from the subrobustus beds of Muth in Spiti 
there is a very large specimen, which is almost identical with Waagen’s most 
characteristic species of the subgenus Aspidites. Although this specimen ig partly 
weather-worn and has entirely lost its shell it is sufficiently well preserved to show 
all the remarkable characters of this species, especially the very conspicuous and 
complicated sutural line, 


licus. The overlap of the last volution over the preceding one amounts to less 
than one third of the entire height of the former. 
The transverse section is said to be lancet-shaped according to Waagen. It 


from this point the lateral parts slope very gradually towards the umbili- 
cal margin, which is not distinctly defined, the lateral] parts bending down to the 
umbilical suture rather suddenly, The lateral parts are somewhat flatly convex 
and converge gradually towards the moderately rounded siphonal area, without 
forming distinct edges. 

No trace of sculpture is visible on the surface of the cast, which seems to have 
been perfectly smooth. | 

About two fifths of the last volution form part of the body chamber. A dia- 
meter of the shell of 192 mm. corresponds to the last septum, so that the specimen 
is exceeded in size by Waagen’s type specimen, which, with a diameter of 240 mm., 
is entirely made up of air chambers. 


Sutures.—The sutural line is very characteristic on account of the complicated 


arrangement of the auxiliary series, and is very well preserved. 

The broad siphonal lobe is provided with a moderately high pyramid-shaped 
denticulated siphonal Prominence, At the base of each of the lateral branches of 
this lobe are two very large denticulations with sharp points. Adjoining them an 
equally large indentation affects the base of the siphonal prominence, but is situated 
a little higher. There is a smaller one near the base of the siphonal saddle, ‘The 
Principal lateral lobe is deep and broad, with slightly concave borders, which are 
ctenulated. The strong and sharply pointed, finger-like dentioulations at the base 
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of this lobe are arranged as a prominent arch. The second lateral lobe is as broad 
as the principal one but considerably shorter. Its denticulations are arranged 
in a slightly oblique arch. A group of stronger pointed denticulations affects 
the external margin, whereas a very large and broad denticulation terminating in 
small crenulations is situated at the umbilical (internal) side of its base. 

The siphonal saddle is somewhat contracted below and obliquely rounded 
above. The two lateral saddles are more oblique. Especially in the principal 
lateral saddle the highest point is decidedly shifted towards the internal side. 
This saddle reaches somewhat higher up than the siphonal one and is also narrowly 
rounded above. The second lateral saddle is considerably shorter, with nearly 
parallel borders and with obliquely rounded apex. 

The auxiliary series begins with a broad, distinctly individualised auxiliary 
lobe, which, although shorter than the second lateral lobe, is provided with stronger 
finger-like denticulations. Three very large ones are arranged along its internal 
side, whereas the smaller crenulations are restricted to its external margin. Next 
to this lobe follows a narrow elongated saddle with parallel sides and a rounded off 
apex. It is bordered at its umbilical side by a second distinctly individualised 
lobe, which is considerably shorter and narrower than the first auxiliary lobe. It 
is tricuspidate, but one of its denticulations is much smaller than the other two. 
Then follows an elongated saddle of the same shape as the first, and a rounded lobe. 
The next two lobes and saddles are very small and rudimentary only. The lobes 
are pointed and narrow. Theo first saddle is broad, with a depressed apex and 
parallel borders ; the second saddle is conical. A third saddle is divided into two 
portions by the umbilical suture. | 

The sutural line is perfectly identical with the one in Waagen’s type specimen 
of A. superbus, with the single exception of the very last element of the auxiliary 
series. In Waagen’s type specimen the third auxiliary lobe is followed by a broad 
flattened saddle with an adjoining bipartite lobe, whereas in this specimen it is followed 
by the three small rudimentary saddles with two pointed lobes between them. 

Taking into consideration the extreme variability of the auxiliary series in 
similar forms with an equally complicated sutural line— Hedenstroemia Mojsisovicst 
for instance, in which the two sides of the same specimen even are asymmetrical— 
this small difference can scarcely be considered of sufficient importance for 
a specific distinction of the two specimens. I think I have shown that this 
specimen is a variety of Aspidites superbus, from which, in my opinion, it ought 
not to be specifically separated. : 

Locality and Geological position. Number of specimens examined.—Sub- 
robustus beds. §.E. of Muth, Spiti 1, Coll. Griesbach. 


Genus: LECANITES, v. Mojsisovics. 


“1882. Lecanites, E. v. Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abhandlungen k. k. geol- 
Reichs-Anstalt, X, p. 199. 
1895, Lecanites, Waagen, Salt Range fossils, Pal. Indica, ser. xiii, 11, Fossils from the Ceratite Formation, p. 275. 
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Whereas Lecanites is largely represented in the Salt Range, only two specimens 
have been obtained from the Himflayan trias. One of them consists of a very 
imperfect fragment only, which Just suffices to establish its Yelationship to this 
genus. The other is the representative of an isolated Species, differing from all 


tions, which overlap each other to about two thirds of their height, 

Dr. Waagen in his diagnosis of the genus mentions “a large umbilicus and whorls 
which only very slightly overlap each other,” as generic characters. In accordance 
with my views expressed in the introduction to Meekoceras I do not consider the 
height of the volutions and their overlap alone as being of sufficient importance to 
create 8 new genus or even subgenus only for the reception of the present species. 


1. LEoANITEs SIsvPALA, nov, sp. Pl. XXIII, fig. 8. 


1880. Norites planulates var. Griesbach, Palmontological Notes on the Lower Trias of the Himélayas. 
Records, Geol. Surv. of India, XIII, p- 109. 


Di : 
Diameter of the shell e e ® e ° e e e 2 e 38 mm, 
_ » y Umbilius . . : ‘ ‘ ‘ : : - ll, 
; ‘ from the umbilical suture ‘ ‘ - iY 
Height of the last volution ve 
"s : rae » 9» preceding whorl . : : - 19, 
Thickness of the last volation : e.- 4 ; é ‘ - 10, 


Breadth of the siphonal ares 46 ,, 


This specimen has been identified by Griesbach with Meekoceras planulatum, de 
Koninck (Quart. Journ. Geol. Soc., XIX, Pl, V, fig. 1), but the sutural line, 
which is still perfectly goniatitic at a diameter of 38 mm., forbids this identification, 
in spite of & remarkable similarity in general outlines. 

The external shape of this species is that of a moderately involute Meekoceras 
with a biangular siphonal part. The slowly increasing whorls are considerably 
higher than broad and overlap each other to about two thirds of their height. The 
diameter of the umbilicus is smaller than the height of the last volution by one third 
of the latter, a proportion which is not met with in any other species of Lecanttes. 
The overlap of the last whorl over the preceding one amounts to a little less than 
three quarters of the entire height of the former. 

The largest transverse diameter coincides with the umbilical margin, which 
forms a sharp edge, with a comparatively high and vertical wall. The lateral parts 
converge from the umbilical edge regularly towards the siphonal part, form- 
ing planes, barely convex at all, Tho siphonal part is quite flat and biangular, 
with sharp marginal edges, persisting in the full-grown stage. The breadth of 
the siphonal area increases considerably in the last volution and towards the anterior 


termination of the body chamber. 
U2 
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The sculpture of the internal cast is very indistinct. Faint traces of radial folds 
are indicated in the vicinity of the umbilical margin, as in Lecanites undatus, 
Waagen (loc. cit. Pl. XXXVIU, fig. 1), but they seem to be narrower and are 
only developed in the last third portion of the ultimate volution. The remaining 
part of the last whorl is perfectly smooth. 

Not a trace of the shell substance is preserved. 

Rather more than one third of the last volution forms part of the body 
chamber. | 

Sutures.—I have not succeeded in developing the siphonal lobe completely. 
The rest of the sutural elements, which are all perfectly goniatitic, are very well 
preserved. 

The saddles are all large at their base and strongly converge upwards, with 
narrowly and symmetrically rounded tops. The siphonal saddle is the largest, exceed- 
ing in size the principal lateral saddle. The principal lateral lobe is remarkably deep. 
The broad and flat auxiliary lobe is divided by the umbilical edge. A low 
auxiliary saddle commences outside the umbilical suture. | 

The vertical projection of the periphery of the penultimate whorl touches the 
external portion of the second lateral saddle of the last volution. | 

Locality and Geological position. Number of specimens examined,—Sub- 
robustus beds, Shalshal Cliff, near Rimkin Paiar encamping ground, 1, Coll. 
Griesbach. The specimen is derived from. bed 89 of Griesbach’s section. 

Remarks.—This species appears to be quite isolated among the congeneric 
forms. As regards its indistinct sculpture and the biangular nature of its siphonal 
part, it recalls the group of Lecanites psilogyrus, Waagen, but the difference in 
_ the size of the umbilicus and of the involution forbid any closer comparison. 


2, Lecantrss sp. IND. Pl. XXIII, fig, 2. 


Only a very imperfect fragment of this species exists, comprising a part of the 
last septum and the larger portion of the body chamber. It is too imperfect to 
allow of measurement, from which the relative dimensions of the specimen might be 
calculated. The diameter of the umbilicus was certainly considerably larger than the 
height of the last volution. The whorls increase very slowly and overlap each other 
to a small extent only. 

The transverse section is a long oval and considerably higher than broad. The 
lateral parts are very regularly but flatly convex. The flattened siphonal part has 
distinct marginal ridges. The umbilical margin is less distinctly marked, and forms 
a very obtuse edge, with the low and moderately inclined umbilical wall. 

The surface of the cast is covered with numerous, delicate falciform striz, at 
irregular intervals. Most of these striee are only visible when the specimen is turned 
towards the light. 

Sutures,—Only the siphonal and principal lateral lobes with the adjoining 
saddles are preserred in the last septum. They are perfectly goniatitic, and it is 
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evident from the state of preservation of the cast, in which the delicate ornamenta- 
tion is developed, that their goniatitic character is original and not due to weather- 
ing. The systematic position of the specimen in the genus Lecanites seems there- 
fore to be justified. 

Locality and Geological position. Number of specimens eéxamined.—Subro- 
bustus beds. Bambanag Cliffs, Girthi valley, Johar 1, Coll, Diener, 

Lemarks.—The specimen is too imperfect to permit Comparison with similar 
forms from the Salt Rance. 


Genus: PR IONOLOBUS, Waagen. 
PgionoLosus (?) SP. IND. Pl, VO, fig. 14, 


The genus Prionolobus was introduced by Waagen for those forms of Meeko- 
ceratide in which the auxiliary series consists of 9 large number of fine denticulg- 
tions, which are all on the same level and in a straight line, 

It is with great hesitation only that I venture to include thig imperfect frage 
ment in this genus, In shape it is very similar to the typical form of Ophiceras 
tibeticum, Griesb., but although the surface of the cast is perfectly well preserved, 
there is not the slightest trace of spiral striations Visible on it. A conspicuous 
difference in the arrangement of the sutural line consists in the position of the 
second lateral saddle. The latter is completely outside the umbilical margin, which 
is never the case in any of the specimens of 0, tsbeticum, in which the second lateral 
saddle is always divided into two portions by the umbilical edge. The auxiliary lobe 
forms a long row of delicate crenulations, which are all on the same level. But this 
character is frequently met with in Ophiceras also, and in some species of this 
genus (O. Sakuntala for instance) transitional stages exist from a regularly rounded 
off auxiliary lobe toa straight, prionitio, umbilical lobe. Thus this fragment may turn 
out after all to belong to Ophiceras, and it is only provisionally and not without 
reservation that I have attributed it to Waagen’s new genus. 

The fragment itself scarcely needsa detailed description as, with the exception 
of the above Characters, it is very similar to the typical form of Ophiceras tibeticum. 

Its transverse section is decidedly cordiform. To a hei ht of 13 mm. corre- 


off umbilical edge. The siphonal part is moderately rounded and passes gradually 
into the flat lateral parts. The umbilical wall is rather high and steeply inclined. 

The sculpture consists of very numerous delicate filiform costs of a falciform 
direction. 

Sutures.—Identical with the sutures of O. tsbeticum, with the exception of the 
different position of the second lateral saddle. The central incision in the apex 
of the siphonal prominence is very distinctly marked. ach of the lateral branches 
of the siphonal lobe ig provided with a bicuspidate termination, 
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The umbilical lobe is prionitic, and consists of very numerous delicate denti- 
culations of equal size, which form together a straight line as in the typical species 
of Waagen’s genus Prionolobus, 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Kiunglung encamping ground, SW. of Niti Pass 1, Coll. Griesbach. 

Remarks.—lt was stated in the introd uction that the relationship of this frag- 
ment to Prionolobue is very doubtful. A true representative of this genus is per- 
haps Ammonttes peregrinus, Beyrich, from Ladakh, which had been found by the 
missionary Prochnow in beds of unknown age. It may be after all a permian 
and not a triassic species. Similar forms are quoted by E. v. Moj sisovics’ from the 
permian marbles of Woabjilga on the road to the Karakorum Pass, which were 
found by Stoliczka during his last travels withthe Yarkand Mission." 


Subfamily : HUNG4RITINE, mihi. 
Genus: HUNGARITES, v. Mojsisovics. 


1882. Hungarites, E. v. Mojaisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abhandlungen k. k. 
geol. Reichs-Anstalt, X, p- 221. 


Huaanires sp. IND. Pl. XXIII, fig. 5. 


Whereas the subgenus Otoceras, Griesbach, is largely represented in the lowest 
trias of the Himélayas, only a single fragment of a true Hungarites has been 
found among the exceedingly rich collections from the Otoceras beds of the Shal- 
shal Cliff. 

Ii is the more interesting, because in spite of its fragmentary state it proves in 
the most convincing manner the intimate relationship of Hungarites with Otoeeras. 
In general outlines it agrees perfectly with a mediumssized Otoceras Woodwardi, in 
which the ear-like ridges near the umbilical margin have not yet been developed, 
and the only remarkable difference from Otoceras is in the denticulate develop- 


ment of the siphonal lobe, which is bifid in Otoceras, whereas each of its lateral 
branches is denticulate in Hungarztes. 


The fragment is composed of a portion of the body chamber and the five last 


septa. The transverse section is helmet-shaped, a thickness of 18 mm. corresponds 


to a height of 26°5 mm. The largest transverse diameter is situated within the 


lower third of the height of the volution. The lateral parts are flatly convex. 


The umbilical margin, though rounded off, is distinctly marked. The low umbilical 
wall slopes very steeply towards the umbilical suture. 


An obtuse edge marks the siphonal margin. From this edge the siphonal part 
rises in an oblique plane towards the sharp median keel. 


1 FE. Beyrich, Monataber. Akad. d. Wiss. Berlin, 1867, p. 61; and “ Ueber einige cephalopoden aus dem Muschel- 
kalk der Alpen und iiber verwandte Arten.”” Abhandign. konigl. Akad. d. Wiss. Berlin, 1866, p. 123, Pl. V, fig. 4 


. 2 FE. oe. Mojeisovics, in Suess, Beitrige, zur Stratigraphic Central-Asiens, Denkechr. kais Akad, d. Wise, Wien, 
math. nat. Cl., LXI, 1894, p. 80. . 


3 W. T. Blanford, Scientific Results of the second Yarkand Mission, Caleutta, 1878. 
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Not a trace of shell is proserved in this fragment. Thesurface of the internal 
cast is quite smooth. . . 

Sutures.—The vertical projection of the periphery of the Penultimate whorl 
coincides with the inner margin of the second lateral saddle. 

The siphonal lobe is asymmetrical. In the five septa of this fragment, which 
are placed very close to each other, the lateral branches are provided with a tri- 
cuspidate termination on the one and with a bicuspidate termination on the other 
side of the median edge. The low, broadly rounded siphonal prominence js per- 
fectly identical with the siphonal prominence in the Himflayan species of Ofocergs. 
The narrow and elongated principal lateral lobe shows a tripartite arrangement of 
its denticulations, which are strongly developed and finger like, A small crenulation 
is situated somewhat higher up at the base of the siphongl saddle. The second 
lateral lobe is bipartite, but the inner denticulation, adjoining the second lateral 
saddle, bears a few very small indentations below. The siphonal saddle is narrow 
and slender, symmetrically rounded above, and considerably shorter than the very 
large principal lateral saddle. The latter is very oblique, with a vertical inner border 
The second lateral and the first auxiliary saddles are of normal shape and sym- 
metrically rounded. The first auxiliary lobe is narrowly rounded below, the second, 
which corresponds to the umbilical Margin, is pointed. A second auxiliary saddle 
extends across the umbilical wall, 

The siphonal saddle is divided by the margina] ridge. 

Locality and Geological postion. Number of specimens ezamined.— Otoceras 
beds. Shalshal Cliff, near Rimkin Paiar encamping ground 1, Coll. Diener. 

Remarks.—This species is very closely allied to the genus Otoveras, but its auxi- 
liary series is at a slightly lower level of development than in any of the forms which 
I shall have to describe in the next chapter. The asymmetric arrangement of the 
siphonal lobe is very characteristic for & form liable to rapid variability, as are all 
the species of Otoceras from the Himélayan lower trias. 

There is no Hungarites from the Alpine trias or from the triassic beds of Mora 
d’Ebro in Spain, with which this one might be compared. The same remark applies 
to the Arctic Hungarites triformis from the Siberian Muschelkalk. 

The only species, whose sutural line shows a distant similarity to the present 
one, is Hungarites djow Ufensis, Abich,' the geologically oldest representative of the 
genus from the permian Otoceras beds of Julfa in Armenia. It is provided with two 
auxiliary lobes and saddles, and the character of the principal lateral lobe as 
well as that of the adjoining strongly oblique lateral saddle somewhat recall our 


specimen. 
Subgenus: OTOCERAS, Griesbach. 


1880. Otoceras, Griesbach, Palwontological Notes on the Lower Trias of the Himflayas, Records, Geol. Survey 


of India, XIII, p. 105. 
1882. Otoceras, E. y. Mojeisovics, Die Cephalopoden der Moditerranen Triasprovinz, Abhandlgn. k. k. geol, 


Reiche-Anstalt, X, p. 221, 
" H. Abich, Geologieche Forschungen in den kaukasisohen Landern, I. Eine Bergkalk fauna aus der Araxesenge 
bei Djoulfa in Armenien, Wien, 1878, p. 11, Pl. Il, fig. 1, XI, fig. 20. 
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Tho genus Oloceras was created in 1880 by C. L. Griesbach for some of the most 
conspicuous and interesting forms from the lower trias ofthe Himdlayas, discovered 
by him during his first campaign in the Niti district. He recognised the intimate 
relationship of Otoceras with Hungarites, a genus which had been proposed by E. v. 
Mojpisovics! almost at the same time, for a few species from the Mediterranean trias’ 
which are distinguished by 2 ceratitic lobe line, a sharp siphonal keel and marginal 
ridges. This relationship seemed such a close one to v. Mojsisovics, that in his 
Memoir on the Cephalapoda of the Mediterranean triassic province he considered 
Otoceras as only a subgenus of Hungarites, According to him the double pointed 
siphonal lobe in Ctoceras is the sole difference of subgeneric importance, while he 
attributes only a specific value to the strange elevation of the umbilical margin 
which is so characteristic in the Him4layan forms of Otoceras. 

As regards the systematical position of Otoceras I prefer to follow the views of 
BE. v. Mojsisovics, as its intimate relationship with Hungarites does not seem to justify 
tho establishment of an independent genus. It shares with Hungarites the ceratitic 
eutural line, the shape and mode of involution, and the sharp median keel of the 
siphonal part, which is bordered by similar marginal ridges. This tripartite character 
of the siphonal part is particularly well developed in the young and adolescent stages of 
growth. Ihave been able to trace it in young specimens of Otoceras Woodwardt with 
a diameter of the shell of 5 mm. only. In full-grown individuals, however, only a 
faint indication of a three-edged termination of the siphonal area is visible, as has 
already been remarked by Griesbach (Joc. cit., p. 106), and the sharp, knife-shaped, 
median edge only remains. In two of the largest specimens of 0. Woodwardi 
every trace of the marginal ridges is completely lost in the body chamber (Pl. II, 
PL. V, fig. 1), and the uninterrupted lateral parts join in graceful curves in the sharp 
median keel. In such full-grown individuals the transverse section is truly helmet- 
shaped, as in Arcestes gigantogaleatus, Mojs. 

A similar diasappearance of the marginal ridges of adult specimens has not yet 
been observed in Hungarites. On the contrary, in several species of this genus the 
marginal ridges are only distinctly developed in old age, so for instance, in Hungarites 
Blse, v. Mojsisovics (toc. cit., Pl. XXIV, fig. 6, Pl, XXXITI, fig. 3, 4, p. 224), or in 
H. triformis, v. Mojsisovics (Arktische Triasfaunen, Pl. XI, fig. 14, 15, 16, p. 87). 

The most conspicuous character of Otoceras is the gradual elevation of the umbi- 
lical margin. This latter, together with the adjoining portion of the lateral parts, is 
bulged out into an ear-like prolongation. This character is acquired at very different 
stages of growth by individuals, even of one and the same species, but is never absent 
in adult specimens. It is true that a similar elevation of the lateral parts near the 
umbilical margin has also been observed in some species of Ptychttes, as was 
shown by E. v. Mojsisovics, and I described a similar character in a Siberian Propty- 
chites from the Ussuri district.1 But neither in this form nor in any species of 


; E. v. Mojsisovics, Vorliufige kurze Uebersicht iiber die Ammoniten-Gattungen der meciterrauen und juvavi- 
echen Trias, Verband). k.k. geol. Reichs-Anstalt., 1879, p. 140. 


* Mémoires du. Comité géol. de la Russie, XIV, No. 3, Pl. ITI, fig. 2. 
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Piychites is the elevated umbilical margin bulged out into a true ear-like prolonga- 
tion of the same size as in Otoceras, As this character is present in the Himélayan 
and Armenian species of Oloceras, I consider it as being of a more than merely 
specific value, but of subgeneric importance. The tendency to cnlarge the um. 


So long as no forms with a denticulate siphonal lobe and ear-like prolongations of 
the umbilical margin have been discovered, I consider the latter character as being 
of equal value with the double pointed siphonal lobe in the diagnosis of the sub- 
genus. 

With the elevated umbilical margin a deep, funnel-shaped umbilicus is combined, 
recalling a similar umbilicus in many species of Ptyckhi/es, 

The sutural line differs from that in Hungarites especially in the development 
of the siphonal lobe. The latter is always divided by a comparatively broad rounded 
siphonal prominence into two very narrow lateral branches, each of which terminates 
ina single sharp point. This character is constant in all Specimens, and I have even 
observed it in such as are distinguished by the strangest asymmetry in the deve- 
lopment of the rest of their sutura| elements. 

The margin of the aperture has not been preserved in any of the specimens. In 
afew the body chamber is a little larger than half a volution. J consequently 
believe that the entire body chamber may have been of about the same length in 
this subgenus as in Mcekoceras and in Ophiceras, 

The geologically oldest forms of Otoceras make their appearance in the 
permian beds of Julfa in Armenia, where they were discovered by Abich’, Three 
among Abich’s species belong to this subgenus. These are the following :— 


Otoceras tropitum, Abich (PITT, fig. 3, 3a, Pl. XI, fig. 21, p. 13), \ 
Oloceras trochoides, Abiclt (P1 I, fig. 6, 6a, Pl. XI, fig. 3, 3a, p- 17). 
Otoceras pessvides, Abich (Pl. 1, fig. 5, 5a, p. 15). 


The latter form is somewhat doubtful, because the sutural line is not known, 
but its morphological similarity with O. treehvides, especially its high median keel 
and the elevation of the umbilical region, makes its relationship to Otoceras very 
probable. A more doubtful species is Otucerus (1) intermedium, Abich (Pl. II , fig. 
4, 4a, Pl. XI, fig. 29, p, 13). The fragmentary preservation of the siphonal part 
does not allow of an examination of the siphonal lobe, and the elevation of the um- 
bilical region is not very distinct. 

Among these forms Otoceras trochoides is distinguished by the most simple 
sutural line, in which the second lateral saddle is not distinctly separated from the 
short auxiliary series, But even in QO. tropitum, in which the development of the 
sutural line is considerably further advanced, the auxiliary series cannot be re- 
solved into its single elements. In all the Himalayan species, on the contrary, the 


"HL. Abich, Geologische Forschungen in den Kaukasischen Lindern, I, Eine Berg Kalkfauna aus der 


Araxesenge bei Djoulfa in Armenien, Wien, 1878. . 
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auxiliary lobés and saddles ars distinctly individualised. This difference in the 
relative state of development of the sutures, in the Indian and Armenian representa- 
tives of Otocéras, has been noticed already by BE. v. Mojsisovics in his preliminary 
¥éport on the Cephalopod fauna of the Himdlayan trias. 

Although Griesbach included all his specimens of Ofoceras under one collective 
name, O. Woodwardi, it seemed to him (p. 106) that “several varieties, if not 
species > were represented amongst them, This suggestion is certainly correct, but 
the distinction of the different species, or rather, the selection from among the 
ritimerous forms, which are all alike and all again different from each other, of those 
which ought to be considered as proper species, is no easy matter. For in no genus 
of triassic ammonites known to me, not even in the group of Dinarites épintplicaté, 
are the variations so great as in this. 

The relative proportions of height and thickness and the size of the umbili- 
cus are so variable, even in specimens which agree in all other characters, that they 
cannot serve for specific distinctions. As in several species of Ptychites, thick and 
compressed varieties may bo distinguished, but for specific distinctions other char- 
acters must be used. Such are, in the first place, the shape of the umbilicus and the 
sutural line. 

A most remarkable feature in the sutural line of the Himalayan O/oceras is the 
development of rudimentary lobes at the inner margin of the second lateral and of the 
first auxiliary saddle. A sort of a bipartite arrangement takes place in these sad- 
dles, which become divided above by a small rudimentary, rounded off and not denti« 
Gulate lobule. This lobule, which is always considerably smaller than the true lobes, 
is as a rule situated below the extreme apex of the saddle and nearer to its inner 
margin. Thus asecond smaller and shorter saddle is separated from the proper saddle 
by this lobule. 

Amongst the species of the subgenus two .groups of forms may be distin- 
guished, those in which one or two saddles are affected by the presence of similar 
rudimentary lobes, and those in which this is not the case. The first group will be 
named after Otoceras fissisellatum, in which the rudimentary lobule is restricted to 
the top of the second lateral saddle. To this a second species O. Draupadi may be 
added, in which not only the second lateral, but also the first auxiliary saddle outside 
the umbilical margin, is sometimes provided with a rudimentary lobe. 

_ The second group will be named after Otoceras Woodwardi, Griesbach. It is 
distinguished from the former by the presence of entire saddles, rudimentary lobes 
being absent. Among this group two sections may be recognised according to the 
position of the auxiliary lobes and saddles in respect to the umbilical margin. One 
section is represented by forms in which the principal auxiliary lobe only is outside 
the umbilical margin, and the first auxiliary saddle is divided by the latter. In 
this section two species, O. Clivei and O. Parbati, may be distinguished by the 
different shape of their umbilici, while a third species, O. undatum, Giesvach, is 
characterised by the presence of marked wavy folds on its lateral parts. The 
second section is represented by O. Woodwardi, Griesbach, the most frequent form 
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of the genus, in which at least the first auxiliary saddle ig completely qutside the 
umbilical margin and the latter cuts either through the second auxiliary lobe oy 
tarough the second auxiliary saddle, 

I have paid special attention to the examination of the question whether in one 
and the same specimen the number of auxiliary lobes outside the umbilical suture 
increases with its successive whorls, as it is the ease with some Species of Ceratites. 
In quite young individuals this may be the case indced, but certainly not after a 


traced their sutures under the lens to a diameter of the shell of 10 mm., and in both 
of them I have found the auxiliary lobes exactly in the same position with respect 
to the umbilical margin as in the adult individual. Thus it seems to be proved 
that the relative number of auxiliary lobes, outside the umbilical suture, is inde- 
pendent of the age of the specimen and may be considered to be a Specific character. 

It has, however, been observed by Griesbach (loc. cit., p. 107), that in some of 
his specimens the Corresponding lobes vary on each side; I have found & 
number of similar instances, and in one of them the asymmetry is so conspicuous 
(Pl. IV, fig. 3 b) that the specimen is a perfect Otoceras Woodwardi on one, and 
a perfect O. Draupadi on the other, sido. The presence of similar transitional forms 
clearly shows that the evolution of the subgenus Oloceras in oldast triassic times 
was a comparatively rapid one. Thus no constant characters could be developed, 
which might characterise a greater number of individualsin an equal manner, 
I therefore believe to be right in applying a somewhat different standard of limits of 
species in this subgenus than in other triassic genera of ammonites. 

There may be paleontologists who will find that my description, particularly of 
Otoceras Woodwardi, introduces an interpretation of the range of a species which is 
different from the extent given to others, and that charactors which would have 
led to the distinction of species in other cases have been neglected in this one, 
I am obliged to confess that they would be correct in saying so, but I am convinced 
that it is simply impossible to apply the same interpretation of species to all genera 
of ammonites. Two, three or more species may be distinguished among the forms, 
united here under the name of Otoceras Woodwardi, according to the differences 
of the shape of the umbilicus and of the dotails of the sutural line, but between 
all these species transitional forms could easily be mentioned and, what is more 
important, the characters, which might lead to establishing those species, would 
not be found constant in two single individuals, In this respect a remarkable 
difference exists for instance between my Otloceras Woodwardi and a Species of 


Ophiceras, Thanks to the extensive material which I was able to examine, a 


number of transitional forms are known between the different species in the latter 
genus too, but it was easy to find in every species a typical form, comprising 
the majority of specimens. It would be impossible to find typical forms for the 
Species, which might be established from the forms which constitute Otoceras 
Woodwardi. As all of them have been found in-one and the same bed, I prefer to 


we2 


SS here pee SO ease = es 
a Si =a a ath, a 





156 HIMALAYAN FOSSILS. 


consider them as a single species with a somewhat wider range, according to the rapid 
transformation of its minor characters. 

Thus I arrive at the following classification of the Himdlayan species of this 
subgenus :— 

I. Grover or Orocrnas Woopwardl, Griesbach. 
1. Otoceras Woodwards, Griesbach. 
ae Parbati, nov. sp. 

3. 39 Clivet, nov. sp. 
A, ‘5 undatum, Griesbach. 

IL. Guour or Orocenas FissisELLATUM, Diener. 
5. (1) Otoceras fissisellatum, nov. sp. 
6. (2) 5 Draupadt, nov. sp. 

The subgenus Ofoceras seems to be restricted to a very narrow geological 
horizon, having been collected hitherto only in the upper permian of J ulfa and in 
the lowest triassic beds of the Himdlayas. E. v. Mojeisovics (Cephalopoden der 
Mediterranen Triasprovinz, p. 222) suggests that Ofoceras might perhaps be 
represented in the Hallstatt beds of the Salzkammergut, but no form actually 
belonging to this subgenus has been described as yet from strata of upper triassic age. 


Group or OTOCERAS WOODWARDI, Griesbach. 
1. OroceRas WoopwakDIt, Griesbach, Pl. II, fig. 1, Pl. III, fig. 1, Pl. IV, 
fig. 2, 4, 5, Pl. V, fig. 1, 8, 5, Pl. VI, fig, 16. 


1880. Otoceras Woodwardi, Griesbach, pro parte, Paleontological Notes on the Lower Trias of the Himd- 
layas, Reo, Geol. Surv. of India, XIII, 106. Pl. I, fig. 4, Pl. II, fig. 2, 3, 6, non fig. 1, 4, 5. 


Dimensions. 
Pl. If, PLIGW, Pity, Pl. V,; 
fig. 1. fig. 1. fig. 2. fig. 5. 
Diameter of the shell e . 12mm. (103mm Jlimm 562 mm 
‘se »» umbilicus ‘ ‘5 18 ,, 16 , ll ws 65 , 
Height of the ee the umbilical suture 85 _,, 51 5 37» 29 » 
last volution ( ,, » preceding whorl 56 ,, 34 » 26 ,, app. 21 x 
Thickness of the last volution ;: 75 5 65 , app. 35 5, 18_ 
ag » >, outside the ear-like um- 
bilical ridge ° ‘ «Bl 3 48 ,, 28 55 18 4 
Distance from the siphonal edge to the | 
umbilical margin (in projection) 82 ,, 53 yy 30 , 30, 


_ As was shown in the introduction, Griesbach has united all his specimens of 
Otoceras, with the exception of O. undatum, under the same specific name, Otoceras 
Woodwardi. In the text no special form is mentioned as type of the species, nor 

‘is it possible to find out whether Griesbach himself considered any among them as 
the prototype, for which the name consequently ought to be retained. According 
to the rules of paleontological terminology, the form, which is figured first 
in his Memoir, must therefore serve as this prototype. It is the one, figured Pl. I, 
fig. 4, reproduced in this Memoir Pl. IV, fig. 2. 


Owing to the wide range which I give to this species, as has been explained 
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in the introductory remarks, most of the Himélayan Otoceras are included in it, and 
it thus turns out to be the most frequent species of the subgenus. 
Its general characters have been very well demonstrated by Griesbach, and I 
have but little to add to his detailed description. | 7 
The proportions of height and thickness of the transverse section, the shape of 


the umbilicus, and the mode of involution vary very considerably, but this variability 


The transverse section is helmet-shaped and higher than broad, as a rule, 
at least in adolescent stages of growth before a distinct umbilical ridge has been 
developed. In quite young specimens the largest transverse diameter is situated 
above the umbilical margin and approximately corresponds to the upper boundary 
of the lower third of the height of the lateral parts (Pl. V, fig. 5). Only after the 
elevation of the umbilical margin has been gradually developed, a second larger 
transverse diameter begins to be noticed, corresponding to the umbilical margin. 
This latter rapidly increases in size and considerably surpasses the former in adult 
specimens. For a long time, however, the shell remains somewhat inflated at 
the place corresponding to its first greatest thickness, and a slight, flatly rounded de- 
pression marks the interval between the upper inflated region of the volution and 
the umbilical ridge (Pl. III, fig. 1b, Pl. II, fig. 1b). 

The three-edged termination of the siphonal part is distinctly marked even in 
the juvenile stage. In some specimens the marginal ridges persist in adult indivi- 
duals or faint indications of them at least are visible (Pl. III, fig. 1). In others 
the tripartite character of the siphonal side becomes completely lost in old age. 
Then this part of the shel] has quite the appearance of a sharp knife (Pl. II, fig. 1; 
Pl. V, fig. 1), the lateral parts uniting under an angle of from 60 to 80°. The 
siphonal adge itself is frequently drawn out into a slightly elevated keel, especially 
in adult specimens. . 

In the juvenile stage the transverse section is exactly identical with that of 
Hungarites, no elevation of the umbilical margin being indicated. The ear- 
like prolongation of the umbilical margin is acquired in later stages of growth only, 
but its development takes place at very different stages in different individuals, In 
adult specimens the umbilical margin bulges out into an elongated ridge, which 
slopes less steeply towards the lateral parts than to the umbilicus, and terminates 
in a perfectly sharp edge. In young specimens the umbilical margin is very 
narrowly rounded. | 

The most variable character is the shape of the umbilicus, In some specimens— 
Griesbach’s type specimen (Pl. IV, fig. 2), for instance—the umbilicus is quite 
funnel-shaped. The umbilical wall slopes quite regularly towards the umbilical 
suture which coincides with the spiral of involution. In this respect, however, 
Griesbach’s type specimen itself is asymmetrical. On one side of the shell the 
involution takes place exactly on the umbilical margin of the preceding whor I 
leaving only the umbilical wall of the inner volutions visible inside the umbilicus. 
On the other side, however, the spiral of involution is outside the umbilical margin 
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of the preceding whorl, and a narrow strip of the lateral parts of the inner volu- 
tions is consequently visible inside the umbilicus. 

The variability of the shape of the umbilicus is intimately connected with the 
variability of the involution, which takes place either exactly at the umbilical 
margin of the preceding whorl or somewhat more or less outside the latter. In this 
respect the two sides of the shell are frequently unsymmetrical as in the above men- 
tioned instance or in the specimen figured Pl. II, fig. 1. But even in different 
stages of growth the involution varies considerably. Asa rule the tendency pre- 
vails to increase the amount of involution in adult specimens, as was observed by 
Griesbach. But instances of the reverse are equally known to me, 

The dilferent mode of involution is, however, not the only cause of the remark- 
able variability in the shape of the umbilicus. To the different degree of involution 
a varying height and steepness of the umbilical wall may be added. 

In few specimens only does the umbilical wall form a regularly, more or less 
steeply inclined plane as in Griesbach’s ty pe-specimen (Pl. IV, fig. 2). In most of the 
specimens this character of the umbilical wall is restricted to the inner volutions, if 
it is present at all (Pl. V, fig. 3). In the last volution the umbilical wall is often 
vertical, or even overhangs the umbilical suture. A specimen is mentioned 
by Griesbach, in which the umbilicus is narrower in the last volution, closing in 
towards the outer side. This is also the case in the specimen Pl. II, fig. 1, but on 
ene side only. On the side from which the measurements have been taken, 
reproduced in the figure as the better preserved of the two, the umbilical wall 
slopes steeply towards the umbilical suture and its lower portion only is perfectly 
vertical, these two differently inclined portions joining in a graceful curve. On the 
other side, however, the umbilical wall is not only vertical for a longer distance, but 
even slightly concave in the vicinity of the umbilical suture. This concave shape of 
the lowest portion of the umbilical wall is very strongly marked in thespecimen 
Pl. Ii, fig. 1. Here the umbilical wall describes a faleiform curve in its transverse 
section, and overhangs the umbilical suture so considerably that the projection of 
the distance between the-siphonal keel and the umbilical margin exceeds the height 
of the volution above the umbilical suture. 

‘The overlap of the last whorl over the preceding one is also liable to a certain 
variability. It amounts from one third to seven twenty-fourths of the entire height 
of the former. 

The shell 1s comparatively thick, especially near the ear-like ridge of the um- 
pilical margin, where the shell substanee becomes as much as twice as thick as in the 
vicinity of the siphonal part. It is covered with numerous delicate, S-shaped lines of 
growth, which are generally arranged into bundles, originating in the umbilical: 
margin and gradually increasing in size towards the siphonal margin. This sort of 
ornamentation is very similar to that exhibited by Ophiceras Sakuntala. Inidis- 
tinct wavy folds frequently correspond to these bundles in the cast. The strize of 
growth on the umbilical wall are directed backward, whereas they are turned forwards 
in the lower portion of the lateral parts. In the upper portion of the latter they first 
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describe a gentle curve with backward turned convexity and are bent forward again 
near the siphonal margin. With this forward bent direction they cross the marginal 
ridges and the siphonal keel. 

In two specimens I observed a body chamber, exceeding but very little one half 
a volution in length. Some of the largest spcimens (Pl. IT, fig. 1, Pl, ITT, fig. 1) 
consist almost entirely of air chambers, and full-grown individuals of this species 
must have reached a considerable size. The specimen Pl]. IT, fig. 1, for Instance, 
seems to have attained a diameter of scarcely less than 220 min. 

Sutures—The vertical] projection of the periphery of the penultimate whorl 
touches the apex of the second lateral saddle. Two lateral lobes are consequently 
present. 

The presence of at least four saddles outside the umbilical margin is peculiar to 
this species, The shape of the lobes and saddles is subject to a very considerable 
variation. The only constant character is the bifid termination of the siphonal lobe, 
which is divided by a broad rounded siphonal prominence. The latter is either very 
low, of a semicircular shape, or reaches half as high as the siphonal saddle. The 
siphonal saddle is always smaller than the principal lateral one, sometimes (Pl. IV, 
fig. 5b) it even recalls that of Ptychites owing to its reduced size, It is elongated, 
with parallel borders and either broadly or narrowly rounded above, The principal 
lateral lobe is the deepest as a rule. But in Some specimens almost all the lobes, 
except the siphonal one, are on the same level (Pl. II, fig, 1). This lobe as well as 
the second lateral one is strongly denticulated at its base, but the arrangement and 
shape of the denticulations varies in every specimen and even on each side of the 
same individual. It is scarcely of any use to enter into a detailed description of the 
different arrangement of these denticulations. The most simple type is represented 
in Pl. IV, fig. 5b, or Pl. VII, fig. 16, the most complicated in Pl, II, fig.1e. The 
shape of the two lateral saddles varies from the symmetrical saddle with parallel 
walls and moderately rounded top to the obliquely sloping one, with its highest 
point leaning over to its internal side, or to a clumsy shape, with an irregularly 
depressed apex. The shape and size of the auxiliary lobes and saddles is equally 
variable. The second auxiliary saddle is, as a rule, much broader than the first, 
In the specimens, Pl. V, fig. 3, and Pl. VII, fig. 16, it is itself divided into two 
independent saddles. 

_ The umbilical margin either cuts through the second auxiliary lobe or through 
the second auxiliary saddle, The first auxiliary saddle, however, is always com- 
pletely outside the umbilical margin. 

The relative level of the different sutural elements is extremely variable. Ag 
different types the figures, Pl. II, fig. 1c, Pl. V, fig. 8b, and 5b, may be cited. In 
the first instance the siphonal lobe is very short, but the rest of the lobes stand 
almost on the same level, the principal lateral lobe reaching but very little deeper. 
In the specimen, Pl. V, fig. 5b, which may be considered as the most frequent type, 
the siphonal lobe is very short, the principal lateral lobe is deepest, the second 
lateral lobe is shorter, and from this lobe the following ones slope down very 
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slightly. In the specimen Pl. V, fig. 3b, the siphonal lobe is very deep, almost as 
deep as the principal lateral lobe; the second lateral lobe is much higher than the 
siphonal, and from this one the following lobes slope very strongly towards the um- 
bilical suture. The second auxiliary lobe is consequently at a lower level than the 
siphonal and principal lateral lobes. 

A third—or, in specimens in which the second auxiliary saddle is divided by 
a true lobe, a fourth—auxiliary lobe is as a rule outside the umbilical suture, 
which intersects the commencement of an adjoining saddle. 

The lobes of the antisiphonal side were already observed by Griesbach. The 
figure Pl. VII, fig. 16, is taken from Griesbach’s specimen. ‘I'he saddle, which has 
been described above as partly outside the umbilical suture in some specimens, is 
followed by a deep lobe and by a second higher saddle with undulating top the 
highest point of which is leaning over towards the antisiphonal lobe. The latter 
itself is rather short, very narrow, and bipartite. The two antisiphonal saddles are 
broad and slightly indented above, the top consequently terminating in a double, 
flat culmination. _ 

Locality and Geological position. Number of specimens examined.— Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground 3, Coll. Griesbach ; 28, 
Coll. Diener; Kiunglung encamping ground, 3.W. of Niti Pass 1, Coll. Griesbach. 


2, Orocexas PaRBatt, nov. sp. Pl. IV, fig. 1. 


Dimensions. 
Diameter of the shell ° ° é : . ‘ ° ‘ 0 72 mm. 
” » 9 umbilicus ° . . : : 5 : ° ‘ 16 ,, 
Height of the last volution ite the umbilical suture : ° ° ‘ 35s» 
» .» preceding whorl ° ‘ : 23 = 
Thiokness of the last volution . : : : , ° 4 ‘ : 33 oy» 


Although this species is based on a single specimen only, I believe its separation 
to be justifiable, as it isin exceilent preservation and distinguished from all the 
rest by its much smaller involution. The last whorl overlaps the penultimate 
one to the extent of two thirds of the height of the latter only. A considerable 
portion of the inner volutions is consequently exposed within the comparatively 
wide umbilicus. The ear-like prolongation of the umbilical margin 1s distinctly 
marked inthe anterior portion of the last volution. The umbilical edge ig very 
narrowly rounded off. The high and vertical umbilical wall is very slightly 
arched. The tripartite arrangement of the siphonal part is more strongly developed 
in the beginning than near the anterior termination of the last volution. | 

Very low, falciform folds, of a somewhat indistinct character, may be seen in 
the posterior portion of the last volution.. 

The specimen consists almost entirely of air chambers, but the commencement 


se body chamber coincides exactly with the anterior termination of the last 
whorl. 


Sutures.—They differ from those in Otoceras Wvodwardi by the presence of 
only three saddles outside the umbilical margin. | 
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The vertical projection of the periphery of the penultimate whorl touches the 
outer margin of the second lateral saddle of the last volution, The principal lateral 
lobe shows a distinctly tripartite arrangement of the denticulations at its base. The 
first auxiliary saddle is divided into two unequal portions by the umbilical margin, 
The second auxiliary lobe is very broad, strongly serrated, and followed by a 
second auxiljary saddle, Situated, as it Seems, completely outside the umbilical 
suture. 

Locality and Geological posttion. Numbap of specimens ezamined.—Otoceras 
beds, Kiunglung encamping ground, S,W. of Niti Pass 1, Coll. Griesbach, 


3. OTOCERAS CLIVEI, nov, Sp. Pl, ITI, fig, 2, 4, Pl. V, fig. 4, Pl, VII, fig, 17. 


1880. Otceeras Woodwardi, Griesbach, Pro parte, Palgontological Notes on the Lower Trias of the 
Himélayas, Records, Geol. Surv. of Indis, XIII, P}, IT, fig. 4. 


Dimensions, 
Pl. IIT, fig. 4, Pl, V, fig. 4. 
Diameter of the shell . e e e e e e e e 86 mm. 69 mm, 
a9 ” ” umbilicus e ® e e e e e 10 99 75 393 
: . from the umbilical] suture ,. ‘ - 47 , #39 - 
Height of the last volution { mw preceding whorl ; -8, 37 * 
Thickness of the last volution ; a ‘ - ° ' 89 , 95 ‘5 


Most of the specimens of this species recall in the mode of their involution 
and in the shape of their umbilici, the forms of Otoceras W oodwardi figured 
on Pl. IV, fig. 2 and 4, Although in some specimens the umbilical suture leaves 
the normal spiral in the last volution, the umbilicus always remains funnel-shaped 
and the contrast with 0. Parbati is a very decided one, 

The specimen Pi. V, fig. 4, isa very compressed form, whereas the Specimen 
Pl. IIT, fig. 4, is characterised by its elongated shape and comparatively slowly 
increasing whorls, Tho Specimen Pl, III, fig. 2, Tepresents a normal type with 
moderately inflated volutions, 

The umbilical wall slopes under an oblique but regular angle in most of my 
specimens, and is but very slightly arched, 

The tripartite arrangement of the siphonal part becomes almost entirely lost 
in the body chamber of the largest specimen, PI. ITT, fig. 4. 

Sutures.—The sutura] line is very similar to that of Otoceras Parbati. There 
are three saddles only, situated outside the umbilical margin, which cuts through 
the first auxilisry saddle. The contrast in the shape of the first and second auxiliary 
10be, which is go remarkable in Q. Parbati, is but rarely observable in specimens of 
this species. In most of the latter on the contrary these two lobes are of nearly 
equal size and shape. Thero is always a third auxiliary lobe and the commencement 
ofa third auxiliary saddle outside the umbilical suture. In Some specimens the 
small size of the second auxiliary saddle is remarkable (Pl. V, fig. 4), 

The individual Variability in the sh ape of the different sutura] elements is 
scarcely less conspicuous than in Otoceras Woodwardi. The Specimen PI, VU, 

Q 
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fig. 17, is distinguished by the presence of a very large indentation at the bottom 
of the principal lateral lobe and by low and broad, clumsily shaped saddles with 
comparatively narrow lobes between them. The central incision in the siphonal 
prominence shown in this figure is, however, a pure imagination of the draughtsman. 

A strange asymmetry is seen in the corresponding lobes on each side of the 
specimen, Pl. Ill, fig. 2. One side the specimen shows the typical arrangement 
of the sutures, as in other individuals of this species ; on the other side, from which 
the drawing fig. 2°c. has been taken, their arrangement is as in Otocerus Wood- 
wardi. The very small and narrow auxiliary saddle is completely outside the 
umbilical margin, which cuts through the second auxiliary lobe. To this difference 
in the position of the first auxiliary saddle, the extraordinary development of the 
first auxiliary lobe may be added. This is not only broader than all the other lobes, 
but is also provided with a very strong indentation in its centre, which almost 
assumes the shape of a rudimentary saddle which is sharply pointed and bordered 
by concave marginal walls. . 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground 8, Call. Griesbach; 4, 
Coll. Diener; Hills above Kuling, Spiti 1, Coll. Griesbach. 


4, OTOCERAS UNDATUM, Griesbach, Pl. IV, fig. 6. 


1880. Odaceras Woodwardi var. undatum, Griesbach, Palzontological Notes on the Lower Trias of the 
Himélayas, Records, Geol. Surv. of India, XIUI, Pl. [, fig. 5, p. 107. 


'- Dimensions. 

Diameter of the shell 
» » os umbilicus Z ° ‘ ‘ ‘ “ ‘ a < 6 » 
; ; from the umbilical snture =. ‘ ° e 23 » 
Height of the last volution { » om preceding whorl . . . 6, 
e se e e e e e e 17 39 


e e e 43 mm. 


Thickness of the last yolution . 


This species agrees in its general shape, mode of involution and sutures with 
Otocerus Cliveé, but differs in having very marked, wavy folds, which in their direc- 
tion follow the growth lines of the shell. They are strongest near the middle portion 
of the lateral parts, and gradually die out towards the siphonal part. They are consie 
derably broader and much more distinctly defined than the narrow bundles, which 
are developed by the local accumulation of growth lines in Otoceras Woodwordi. 
The presence of such distinct wavy folds induced Griesbach to separate this form as 
a proper variety from his Ofoceraa Woodwardi. The comparatively strong develoap- 
ment of the folds is the more remarkable, as|the two specimens serving for description 
are still in the adolescent stage and consist of air chambers only. Owing to their 
small size, the prolongation of the umbilical margin is but faintly indicated. 

Sutures.— Identical in their arrangement with those in O. Clivet, The um- 
bilical margin divides the first auxiliary saddle into two equal portions, Three auxi- 


liary lohes and two auxiliary saddles are outside the umbilical suture, which euts 
through the third auxiliary saddle. ) 
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Locality and Geological position, Number of apecimens eramined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground 2, Coll. Griesbach. 


Group or OTOCERAS FISSISELLATUM. 


5. (1.) Orocras FISSISELLATUM, nov. sp. Pl. III, fig. 3, Pl. V, fig, 2. 


1880. Otoceras Woodwardi, Griesbach pro parte, Palwontological Notes on the Lower Trias of the Himé- 
layas, Records, Geol. Surv. of India, XIII, Pl. IT, fig. 5, and fig. 1, la. 10. 


Dimensions. 
Pl. III, fig. 8 
Diameter of the shell é : , : , ‘ ‘ : - 61 mm. 
» 9» »» UMbilions : S 4 eke en 


27 9 


. : from the umbilical ature. . « -% ‘ 
Height of the last volution » » preceding whorl . . . 2 18 
: 29 


Thickness of the last volation . ee. ses. Oe ew Og 
me » outside the ear-like umbilical ridge. ° - 20, 

Otoceras fissisellatum may be roughly defined as an O. Clive: with # radi- 
mentary lobe at the apex or the inner margin of its second latera} saddle, Itisa 
rather rare species and it is probably only in Consequence of its rarity that no great 
individual variability has been observed. 

In its general characters it is completely identical with the typical O. Clive: 
or an involute form of O. Woodwardi with a sloping umbilical wall and a funnele 
shaped umbilicus. The specimen figured Pl. III, fig. 8,—the same as is figured in 
Griesbach’s Pl. II, fig. 1—is remarkable owing to its strongly developed ear-like 
prolongation of the umbilical margin, which in proportion to the small size of the 
individual, consisting of air chambers only, bulges out very considerably. 

Sutures.—The arrangement of the sutures is the sameasin O. Clivei. There are 
not more than three saddles on the lateral parts outside the umbilical margin, 
which cuts through the first auxiliary saddle. 

The asymmetrical development of the denticulations at the base of the lateral 
lobes on each side in the specimen P). ITI, fig. 3, was noticed by Griesbach, who also 
described the presence of the rudimentary lobule in the second lateral saddle. ‘In 
some specimens,” he says (p. 107), “the first auxiliary lobe reaches only half down 
the rounded and broad second lateral saddle, and is not serrated at the base and might 
be described as a rudimentary lobe.” I prefer indeed to consider it as such and 
not as a proper auxiliary lobe, as it is very different in its size, shape and position 
from the true auxiliary lobe. 

The auxiliary series is identical with that observed in O. Clicet. Three auxiliary 
lobes and an equal number of saddles outside the umbilical suture, by which the 
third auxiliary saddle is divided into two unequal portions. 

Locality and Geological position. Number of specimens examined.—Otoceras 
beds. Shalshal Cliff near Rimkin Paiar encamping ground 1, Coll. Griesbach; 3, 


Coll. Diener, 2 
Q 
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6. (2.) Orockas DRAUPADI, nov. sp., Pl. IV, fig. 8, Pl. V, fig. 6, Pl, VII, fig. 15. 


Dimensions. 
Pl. IV, fig. 3. 
Diameter of the shell a ‘ ‘ ‘ : ; 3 : : 63 mm. 
” nO umbilicus e e e e e ° = 9 
. : from the umbilical suture ; F : ‘ 5 os, 
Height of the last volution j ym preceding whorl 8 hy 
Thickness of the last volution . S 2 ‘ : j ; : 24 5, 


This species stands in a similar relation to the preceding one, as Otoceras 
Woodwardi is to O. Clivet. It is distinguished by the presence of four saddles outside | 
the umbilical margin, which cuts through the second auxiliary lobe. , 

Among the five specimens described, three are characterised by high and com- 
pressed whorls, whereas in the two others the volutions are strongly inflated. In all 
the specimens the shape of the umbilicus recalls that in the specimen of O. Wood- 
wardé figured Pl. III, fig. 1. The umbilical suture is surrounded by a very high 
and vertical umbilical wall, which is moderately convex in its transverse section 
and distinctly concave in its lower portion. In my largest specimen, in which 
the height of the last volution is from 50 to 55 mm. near the commencement of the 
‘body chamber, the marginal edges have completely disappeared and the sharp 
siphonal keel is joined by the lateral parts converging under an angle of about 60°. 

In the specimen PI. IV, fig. 3, the arrangement of the numerous lines of growth 
of the shell in narrow bundles is very distinctly marked. 

Sutures.—In spite of the small number of specimens which represent this 
species in the Himélayan collection, the individual variability is considerable. 
O. Draupadi differs from the preceding species owing to the presence of four saddles 
outside the umbilical margin. The second lateral saddle is provided with a rudi- 
mentary lobe, asin O. fissiselic tum, but theshape of the first auxiliary saddle is very 
variable, It is either normally developed (Pl. V, fig. 6), or very small and narrow 
(Pl. VII, fig. 15) or also provided with a rudimentary lobe on its apex, like the 
second lateral saddle (Pl. IV, fig. 3). : | 

The latter specimen is distinguished by a very conspicuous asymmetry in the 
development of the second lateral and the first auxiliary saddles on each side. On 
one side the saddles are provided with rudimentary lobes, whereas on the other they 
are entire. This asymmetry, which may be observed-in all the septa of this specimen, 
is quite different from the asymmetrical position of the lobes in some hassic ammonites, 
as described by F. v. Hauer’ and Geyer,’ which results from a deviation of the 
siphonal lobe from the median plane of theshell. Thus our specimen constitutes 
a perfect transitional form between Otoceres Draupadi and O. Woodwards. 

Locality and Geological position. Number of specimens examined.— Otoceras 


beds. Shalshal Cliff near Rimkin Paiar encamping ground 1, Coll. Griesbach ; 4, 
Col]. Diener. 


x f. o. Hauer, Ueber cinige unsymmetrische Ammoniten aus den Hierlatz-Schichten, Sizungsber. kais. Akad. 
d. Wiss. Wien, matt. nath. Cl., XIII, 1854, p. 402. 


2 G. Geyer, Ueber liasieche cephalupoden des Hierlatz bei Hall sis ies 7 
1886, p. 240, 248, ee Jierlatz bei Hallstatt, Abhandl. kk. geol, Reichs-Anstalt., XI, 
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FAUNISTIC AND GEOLOGICAL RESULTS. 


It has already been pointed out in the introduction to this Memoir that the 
lower trias in the Himélayas may be divided according to its stratigraphical condi- 
tions into two separate horizons, the lower of which is known under the name Oto- 
ceras beds, introduced by ©. L. Griesbach, whilst T propose for the upper the name 
subrobustus beds, from one of its most interesting fossils, Ceratites subrobustus, v. 
Mojsisovics. 

The study of the faunse of the Himélayan lower trias confirms the correctness 
of a separation of the two horizons, as each of them is characterised by a distinct 
cephalopod fauna, not a single species extending from the one into the other. 

I shall first treat of the cephalopod fauna of the subrobustus beds, as it exhibits 
closer affinities to other triassic fauns hitherto described, and has even & few iden- 
tical species with the Olenek beds of north-eastern Siberia. It is composed of the 
following species :— 

1. Pleuronautilys, 8p. ind, 
2. Nautzlus, sp. ind, ez aff. N. Palladié, Moje, 
3. Orthoceras, sp. ind, 
4. Dansbites nivalis, nov, sp. 
5. n  Purusha, nov, sp. 
6 re Kapila, nov. sp. 
7, ch. trapezoidalis, Waagen. 
8. Ceratstes subrobustne, Moje, 
9. - Mandhata, nov, sp. 
10. Hedenstramia Ho) stsovicsi, Diener, 
11. 5 sp. tnd. ex aff. Mojsisovicat. 
12. Proptychttes sn, ind. ex aff. P. obliqueplicato, Waagen, 
13. Flemingites Salya, nov. sp. 
14. 3 Hohilla, nov. sp. 
15, is sp. tnd, ex aff. Fi, trelobato, Waagen. 
16. Aspidites sunerbus, Waagen. 
17. Koninckhttes Y udishtthra, nov. sp. 
18, Lecanites Sisupala, nov. Sp. 
19, yt ap. sud. 
20. Meekoceras Sf. fulgurato, Waagen, 


This fauna consists of 20 Species, of which no less than seven are not suffi- 
ciently well known to merit a proper designation. Of the remaining 13 species, ten 
belong to the fauna of the subrobustus beds of Muth in Spiti, which was discovered 
by Griesbach and is by far the richest known from this horizon. — 

As regards the geological age of this fauna, as compared with other triassic 
cephalopod-bearing strata, we find that close relations exist between it and that of 





166 HIMALAYAN FOSSILS. 


the Siberian Olenek beds, which is contained in the collections of Middendorff, 
Czekanowski and Baron Toll, and was described by Graf Keyserling and Moj- 
sisoVics. 

In the first place there is @ specific identity of two forms, Ceratites subrobustus, 
vy. Mojsisovics, and Hedenstroemia Mojsisovicsi, Diener, to be recorded. This 
identity is the more remarkable, as in this case we have to do with very 
characteristic species on the one hand, and on the other with deposits which 
are separated from each other by a distance of 700 geographical miles. In 
the presence of these two identical species—among a total number of 13 of which 
we have a satisfactory knowledge—the close relations are clearly marked, by 
which the faune of the Indian and of the Arctic-Pacific province were connected 
in lower triassic times. A similar affinity is not observed to exist between the 
fauna of the subrobustus beds and of the upper, cephalopod-bearing horizon of the. 
Alpine Werfen. beds (Campiler Schichten of von Richthofen), which are homotaxial 
with the Olenek beds, On the contrary the general type of the two faune seems 
to be widely different, and only in a later geological stage, during the Muschelkalk 
epoch, are equally close relations to the Alpine, as well as to the Arctic-Pacific trias, 
to be observed in the Him4layan region of the Indian triassic province, 

Very close relations exist between the faunsz of the Himélayan subrobustus 
beds and of the Ceratite sandstone in the Salt Range, but this is a point to which 
I shall have to recur later on. 


The fauna of the subrobustus beds is distinguished by several remarkable 
peculiarities. One among them is the complete absence of forms of the Ammonea 
trachyostraca with a smaller number of principal lobes than the normal. This 
phenomenon is repeated in the Otoceras beds. Not one single representative of 
the genus Dinarites has been discovered up to now in the Himélayan trias. This 
fact is the more strange, as Dinarites plays the most important part in the Olenek 
beds of Siberia, the cephalopoda of which, in general, exhibit a considerably higher 
stage of development than those of the Otoceras beds. Asin the Arctic-Pacific 
region, Tirolites and its allies (Dorycranites, Balatonites) are absent in the lower 
trias of the Him4layas. Among the Ammonea trachyostraca only the subfamily 
Dinaritine of the family of the Ceratitid@ is represented in the subrobustus beds. 
Besides the subgenus Danubites two true species of Ceratites are present, one of 
which is identical with C. subrcbustus, Mojsis., the well-known type fossil of 
the Olenek beds, whereas the other is among the simplest types of the Ceratiles 
circumplitatét. Among the subgenus Danubites a very strange group is added to 
those forms which have their next allies in the Otoceras beds, namely, the group 
of D. nivalis, with its remarkable sculpture, somewhat recalling Tirolites, and 
consisting of radial straight ribs, which terminate in broad elevations near. the 
siphonal margin. Although Danubitee seems to have its chief develo pment in the . 
Otoceras beds it still plays. the most important part in the fauna of the subrobustus 
beds, as regards both the number of species (4) and of individuals. 
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Among the Ammonea letostraca the Pinacoceratide are represented by the 
genus Hedenstremia (2 species), the Ptychitide by Flemingites (3 species), 
Lecanites (2 species), Meekoceraa (1 species), Aspidites (1 species), Proplychites 
1 (species), Koninckites (1 species). Most. species of the Ptychitide are closely 
allied to Salt Range forms. One species of Hedenstremia is identical with a form 
described by E. v. Mojsisovics from the Olenek beds, as has already been men- 
tioned. The family Arcestide is not represented. 

All the ammonites which have been discovered in the subrobustus beds 
are provided with ceratitic sutures, with the single exception of Lecanites, 
whereas forms with ammonitic sutures are as yet quite unknown. It must, however, 
be borne in mind that the number of cephalopoda from this horizon, described in 
this Memoir, is certainly extremely small in comparison to the real richness of its 
fauna. But a more complete idea of the latter can only be obtained after an examin- 
ation of new and more extensive materials from the subrobustus beds of Spiti, 
which in this respect promise better results than those of Johdér and Painkhénda. 

Our knowledge of the fauna of the Otoceras beds is much more complete, thanks 
to Mr. Griesbach’s discoveries and to the large collections made by the expedition of 
1892 at different localities. This fauna, so far as the cephalopoda are concerned, 
consists of the following species :— 

1. Nautilus brahmanicus, Griesbach. 

2. 7" sp. end. 

3. Danudites himaiayanus, Griesbach. 
4% 5 sp. ind. en aff. hematayano, 


& sy bissarensis, NOV. sp. 
6. ‘s ellinticus, nov. sp. (?) 
i “ plantdorsatus, nov. sp. 
8. $5 sp. ind, ex aff. planidoreato. 
®% )6=—Cly figidus, NOV. sp. 
10. a ap. ind. en aff. rigide. 
11. Sitala, nov. sp. 


12. Medlieottia Dalatiama, nov. sp. 
18, Prosphengsies Nala, nov. sp. 
14. ss Kama, nov. gp. 
15. Nanastas higdustanss, nov. sp. 
16, » Herberts, nov. sp. 
ar Proptychites Markkhamt, nov. sp. 
8. . Scherbleri, nov. sp. 
+ sp. ind. (group of P. discoides, Waag.). 
20. Fisknustes Pratambho, nev, sp. 
21. Flemsagites guyerdets, nov. sp. 
22. Ophiceras Sakwntala, nov. sp. 
23. 4; tibet seuss, Griesbach, 
24. » medium, Griesbach. 
25, “i gtbbosum, Griesbach. 
26. 9 demtsewn, Oppel. 
St... plychotdes, nov. sp. 
28. Dharma, nav. sp. 
29. yy Chamunda, nov. sp. 
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30. Ophiceras platyspsra, nov. sp. 
$1. s serpentinum, DOV. sp. 
32. Hungarites sp. ind, 

38. Otoceras Woodwardi, Griesbach. 
84. sis, usdatum, Griesbach. 
35. 33 Clivei, nov. sp. 

36. 5 Draupadi, nov. sp. 
37. », fissisellatum, nov. 8p. 
38, - Parbatt, nov. sp. 

39. Koninckites Vidarbha, nov. sp. 
40, Kingites Varaha, nov. sp. 

41. Meckoceras Hodgsont, nov. sp. 


42. s boreale, nov. 8p. 
43. i sp. ind. 
44. ,, sp. ind. aff. plicatilt, Wuag. 


45, Prionolotus (?) sp. end. 


This fauna is almost entirely contained in the main layer of Ofoceras Wood- 
wardi and in thin layers of shales and limestones following immediately above. The 
number of cephalopoda comprises 45 species, among which one (Danubites ellip- 
ticus) is doubtful, as its geological position is not known with certainty. Of the 
remaining 44 species, 9 are not sufficiently well preserved to allow a specific 
determination. With the overlying subrobustus beds this fauna has not one single 
species in common. 

If we take the geological character exhibited by this fauna into consideration, 
we have at once to admit that in bears decidedly the character of a fauna of the lower 
Buntsandstein, as was pointed out by Griesbach and confirmed by Mojsisovics, 
although a much smaller material was then available. Ammonites with a ceratitic 
development of their sutural line predominate, and Nannites and Medlicottia must 
be considered as very rare exceptions from this general rule. A few specimens of 
Nannites indeed are only known from one single layer near Muth in Spiti, whilst 
there are only two specimens of Medlicottia among the rich harvest of cephalopoda, 
which the systematical researches of our expedition have yielded from the Otoceras 
beds of the Shalshal Cliff near Rimkin Paiar. , 

The presence of the two last mentioned genera in the Otoceras beds of the 
Himélayas is of special interest. 

Nannities has long been known from the upper trias of the southern Alps. 
The absence of this genus, distinguished by persistence in a goniatitic stage of 
development of its sutural line and representing a geologically older type im 
lower triassic strata was consequently a rather strange fact and its discovery in these 
beds was expected. Medlicottia is represented in the Otoceras beds by a species 
belonging to the permian group of . Wynnei, Waag., and is very closely allied 
to the latter form. Its presence introduces a palewozoic character amongst the 
otherwise distinctly triassic nature of the overwhelming majority of the fauna. 

The Ammonea trachyostraca are exclusively represented by the subgenus 
Danubdites, Moje. (with 9 species), whilst true Ceratites seem to be absent. All 











STRATIGRAPHICAL RESULTS, 169. 
the Himélayan species belonging to this subgenus have the norma] number of 


principal lobes; the presumptive ancestors of these forms, provided with only a single 
lateral lobe, must consequently be looked for in the Himélayan region in beds 
of a geologically older age than the lowest triassic deposits of the Otoceras Stage. 
Among the lower triassic Danubites of the Indian region no affinity to forms of the 
Alpine triassic province is to be recorded. It is on the contrary the Arctic group of 
Danubites obsoleti, to which they can, at least partly, be compared, Although re- 
presentatives of this subgenus are widely spread throughout the Otoceras beds of the 
Himélayas, it is only in the Lissar valley that they are important as regards numbers 
of individuals. In the Otoceras beds of the Shalshal Cliff, from which most of the 
fossils described and figured in this Memoir have been derived, they are extremely 
rare. 

In the fauna of the Otoceras beds the Ammonea leiostracg largely pre- 

dominate, and among them more especially the Ptychitide. Of the Arcestide one 

single genus only makes its appearance, Prosphingites, which has only been known 

hitherto from the Siberian Olenek beds, Two new species: of this genus are 

described in this paper, both differing in some remarkable characters from Pro- 

sphingites Ozekanowskii, Mojs., the Siberian Tepresentative of the genus, 

Of Mellicottia, the only representative of the Pinacoceratide, and of Nannites 
which constitutes the type of a proper subfamily of the Ptychétide, full particulars 
have been given. The latter genus appears with two species in the Otoceras beds 
of Spiti. Extremely rich both in number of species (10) and of individuals is the 
genus Ophiceras, Griesbach, which must probably be placed among the Gymnitine, 
Waagen, and fs distinguished from the Meekoceratine by the presence of a very 
delicate spiral striation, most distinctly developed in the surface of the cast. 
Among the ten species of this genus, which according their sculpture are either 
allied to Oph. tibeticum, Griesbach, or to Oph. demissum, Oppel, Oph. Sakuntala may 
be considered as the type fossil of the Otoceras beds in Painkhénda. Of this species 
not less than 147 Specimens have been collected by Griesbach and myself. But 
several other species, as Oph. Chamunda, Oph. serpentinum, Oph. tibeticum, are also 
very frequent. Although Otoceras is certainly the most conspicuous form of the 
beds, which take their name from it, the different species of Ophiceras are 
their most common fossils. Two other genera belong to the Gymnitine found 
in the Him4layan Otoceras beds. One of them is Flemingites, Waagen, which 
has its geologically oldest representative, FV. guyerdeti, in these deposits. The 
other is the new subgenus Vishnuites, which is very closely allied to Yenaspis, 
Waagen, but from which it differs by its sharp siphonal edge, which recalls 
Pinacoceras or Buddhaites. 7 

Among the Proptychitine the genus Proptychites, Waagen, is represented by 
three species, two of which are allied to P. oldhamianus, Waag., and P. discoides, 
Waag., whereas the third one holds a rather isolated position. The genus Meekoceras 
is represented by six species. Each of the following subgenera, Kingites and 


Koninckices, has its share in this number with one species. To these forms must be 
Z 
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added a rather doubtful species, which belongs probably to Waagen’s genus Priono- 
lobus. 

Otoceras, Griesb., from which the series of beds takes it name, appears with six 
species. This subgenus has the high median keel in the middle of the siphonal side, 
which is bordered, in younger stages of growth at least, by sharp marginal edges in 
common with Hungariies, V. Mojsisovics. It differs, however, by the ear-shaped 
elevation of the umbilical region and by its double pointed siphonal lobe. This 
subgenus is remarkable owing to its restricted vertical distribution, being confined, as 
it seems, to the transitional beds between the paleozoic and mesozoic deposits. 
Besides the lowest trias of the Himélayas it is only known from the permian strata 
of the Araxes valley near Julfa, which must be placed rather high in the permian 
system. 

Among the order of the Nautilea only Nautilus brahmanicus, Griesbach, is of 
importance. Although Griesbach considered it to be only a variety of J. quadran- 
gulus, Beyrich, it belongs to a different group on account of the external position of 
its siphuncle. 

As regards the geological age of the Otoceras beds they were determined 
to be triassic by Griesbach at the time of their discovery. In his larger Memoir on 
the Geology of the Central Himalayas (p. 71) he looks upon them as true passage 
deposits between permian and trias, “as a horizon, still lower than the Werfen beds 
of the Alps and considerably lower than what is understood now as ‘Bunter.’ This 
accords with the finds in other parts of the world; forms closely allied, if not iden- 
tical with Otoceras, have been found by ‘von Abich in Armenia, etc.”’ : 

Waagen' likewise correlates the HimAlayan Otoceras beds with the Otoceras beds 
of Julfa and considers them as forming a transitional stage between the paleeozoic 
and mesozoic systems. He, however, thinks them to be of an upper permian age 
(Joc. cét., p. 215), but somewhat more recent than the cephalopod beds of the upper 
Productus limestone, because “ the mesozoic types seem ‘to predominate over the 
paleeozoic ones” (loc. cét., p. 232), 


A somewhat different view is taken by Mojsisovics in his preliminary note on 
the cephalopod faunz of the Himélayan trias.’ He considers their fauna to be 
a decidedly triassic one, in accordance with Griesbach, but as more recent than the 
Otoceras beds of Julfa in Armenia, because the species of Otoceras in the last men- 


‘tioned deposits occupy a considerably lower stage of development than the Indian 


ones. 


From the result of the present examination of the fauna of the Himélayan 
Otoceras beds it is evident that this question must be answered in favour of 


Mojsisovics’ opinion. The reasons why they cannot be correlated with the beds of 
Julfa are the following : 


1 W. Waagen, Salt Range Fossils, Paleontologia Indica, eer. xiii, 1V, Productus Limestone fossils, Geological 
Results, pp. 215, 232. 


2 EB. 0. Mojsisovics, Vorliufige Bemerkungen iber di ge 
: J ’ gen iber die cephalopodenfaunen der Himala a-Trias, Sitzungsber. 
kais. Akad. d. Wiss. Wien. math. nat. Cl. CE., Pt. 1., 1892, p. 37 7. ; 
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The permian fauna of the Araxes valley near Julfa, which was discovered and 
described by Abich,! was collected by this famous Russia geologist in grey limestones 
interstratified with clayish marls, As is expressly remarked by Abich, the cephalo- 
poda and brachiopoda do not occur in Separate layers but have been found together 
in the same beds (loc. cét., p.6). Abich Srroneously considered the entire fauna, con- 
tained in these beds, as of a lower carboniferous age, and it was only after a revision 
of Abich’s descriptions by Val. von Moeller,? that its permian age was demonstrated. 

Among the cephalopoda the following species may be mentioned, omitting those 
forms which are only represented by poorly preserved or fragmentary Specimens :— 


Nautilus tubereularis, Abich. 
5 Parallelus, Abich, 
* dorsoarmatus, Abich. 
i dorsoplicatus, Abich, 


. cornusus, Golowinsky, 
Orthoceras ransversum, Abich, 
bscenctum, Abich. 
4 turrttellum, Abich, 
margaritatum, Abich. 
os annelatum, Sow, 
5 crtbrosum, Geinitz, 
Gasirioceras abichianum, Moeller, 
Oloceras tropitum, Abich, 
m= trochoides, Abich, 
» (?)  intermedium, Abich. 
»  (?) pessoides, Abich, 
Hungarites djulfensis, Abich, 
As has already been pointed out in detail in the descriptive part of this Memoir, 
the Himélayan species of Otoceras differ from the Armenian ones especially by a 
more complicated sutural line with distinctly individualised auxiliary lobes. The 
Otoceras forms of Julfa moreover are associated with cephalopoda of a decidedly 
palwozoic type. This ig especially the case with the Nautilea, As was stated by 
Waagen, four of them have their nearest allies in the middle and upper Productus 
limestone of the Salt Range. Nautilus tubercularia, Abich, is closely allied to 
N. transitorius, Waag., N. dorsoarmatus, Ab., to N, Wynnei, Waag., whilst Nv. 
ophioneus, Waag., N. connectens, Waag., and N. convolutus, Waag., may be considered 
as Vicarious forms of the Armenian NV - Convergens, Ab., and JN, parallelus, Ab. The 
fifth species of Nautilus from Julfa, N. cornutus, Golow., is a typical fossil of the 
upper Permian deposits of Russia. Among the Orthoceratide, Orthoceras annulatum, 
Sow., is a carboniferous species, O. cribrosum, Gein., a permian one from Marcou’s 
stage G.c. v. of Nebraska city. Among the Ammonitide the genus Gastriocerag 
which is common in the permo-carboniferous deposits of Russia gives a rather old look 
'o the cephalopod fauna of Julfa. It is, however, of no small importance, that 


" H. Abich, Geologische Forsohungen in den Kaukasischen Landern, I. “ Eine Bergkalk-fauna aus der Araxes- 
Enge bei Djoulfa in Armenien.” Wien 1878, , 
* V. von Miller, Ueber die bathrologische Stellung des Jiingeren palmozoischen Schichtensystems von Diulfa 
in Armenien, Neues Jahrb. f. Min. geol. und Pal. 1879, p, 225, ; 
Zz & 
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according to Abich’s report (Joc, cite, p. 11) the species belonging to this genus 
have a considerable numerical predominance. 

Thus the mesozoic types are rather in the minority among the cephalopoda of 
the Armenian Otoceras beds, and the cephalopoda as well as the brachiopoda, which 
are associated with them, decidedly point to a paleozoic age of the beds in which 
they occur, 

In the ‘Himélayan Otoceras beds the case is, however, very different, The 
cephalopoda of the distinctly mesozoic type a8 Danubites, Prosphingites, Ophicerae, 
Flemingites, Vishnuttes, Proptychites, Meekoceras, are in an overwhelming 
majority. With them one single genus only, Medlicottia, occurs, which up to 
now has been looked upon as typically permo-carboniferous and permian, but re- 
presentatives of this genus are extremely rare among the rich fauna of this stage. 

I consequently agree with Griesbach and v. Mojsisovics, as regards the geolo- 
gical position of the Indian Otoceras beds, and I consider them as forming the base 
of the Buntsandstein, that is the lowest triassic beds, following immediately above 
the upper boundary of the permian deposits, without any distinct demarcation. 
Their fauna, and more especially the fauna of the main layer of Otoceras Wood- 
wardi is the oldest cephalopod fauna of triassic age, which has yet been discovered. 
It is somewhat younger than the Otoceras fauna of Julfa, but older than the 
cephalopod horizon of the Alpine Werfen beds. In the Alps no cephalopod-bearing 
strata correspond to this Himalayan horizon, but only the bivalve fauna of the 
lower division of the Werfen beds (Seisser Schichten of v. Richthofen). 

‘A. triassic fauna of a similar character, which I indeed consider to be homo- 
taxial to the Indian Otoceras beds, was discovered in 1887 by Margaritow in the 
Ussuri district of eastern Siberia. The triassic deposits of this region were 
surveyed in detail during the following years by the Russian mining engineer 
D. L. Iwanow, especially on the Island Russkij (Russian Island) and on the 
peninsula separating the Amur and Ussuri Bays, in the centre of which the 
town of Vladivostok is situated. The trias consists of calcareous or quartzitic 
sandstones, overlying unconformably crystalline and semicrystalline strata, with 
large masses of intrusive rocks. In a few places the base of the triassic depo- 
sits is formed by a conglomerate which is of a geologically younger age than the 
mountain limestone of the carboniferous epoch, as it contains fossiliferous frag- 
ments of this formation. 

The cephalopoda collected by Margaritow and Iwanow were entrusted to me 
for examination, the result of which is to be published in the Mémoires du Comité 
géologique dela Russie at St. Petersbourg. Up to now a short preliminary note 
has only appeared.’ 

Among Iwanow’s.collections two faunistically different triassic horizons are 
represented by typical species of ammonites. The upper one is of Muschekalk age 
and contains Monophyllites sichoticus, a form closely allied to M. Hara from the 


r Mittheilangen uber triadische cephalopodenfaunen von der Ussuri-Bucht und der Insel Russkij in der ostsibiri- 
schen Kistenprovins, Sitzungsber. kais. Akad. d. Wiss, Wied, math. nat, Cl., CIV, Pt. I, 1896, p. 268. 
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triassic linestone crags of Chitichun (Tibet), Acrochoriceras, S8p., and Ptychites 
sp., of the group of rugiferi. The lower horizon has furnished the following species 
of cephalopods :— . | | 
Dinarttes batiplécatus, Dien, 
Danubites Nicolat, Dien. 
4 sp. tnd. 
Ceratites minutns, Waagen, 
Xexaspis orientalis, Dien. 
Pseudosageceras nov, gen. sp. ind. 
Useuria nov. gen, I wanowt, Dien, 
2% 93 59 Schamarea, Dien. 
Proptychétes kiemalis, Dien. 


” sp. aff, hiemalis, Dien. 
9% acuttsellates, Dien. 
” otoceratoides, Dien, 


Ophiceras cf, Sakuntala, Dien. 
Kontuckstes septentrtonalss, Dien, 
Kingites Varaka, Dien, 
Meckoceras boreale, Dien, 
* sp. tnd. aff. boreali. 
Noutsius sp. ind. ex aff. quadrangulo (Beyr.). 
Orthoceras aff. Punjabienss, Waag. 
“3 Bp. ind. ee aff. compantii, Moje, 

Among this fauna, in which Propitychites hiemalis and Kingites Varaha 
predominate in number of individuals, there is not a single form, which is either 
identical or at least nearly allied to a species of the lower triassic Olenek beds of 
north-eastern Siberia. But there are at least two, and probably three species, 
identical with those of the Himélayan Otoceras beds. These are the following :— 

Meekoceras boreale, Dien. 
Kingites Varaha, Dien, 
Ophiceras of. Sakuntala, Dien. 

A close relationship seems, moreover, to exist between Nautilus sp. ind. ex aff. 
N. quadrangulo, Beyr., and Danubites Nicolas on the one hand and N. brak- 
manicus and D. himalayanus, Griesb., on the other—the only difference between the 
Nautilé consisting in the external position of the siphuncle in the latter species, and 
one species, Ceratites min uéus, Waagen, is identical with one of the lower triassic 
forms of the Salt Range. There it has been found in the so-called Ceratite marls, 
to which, although probably geologically younger than the main layer of Oloceras 
Woodwardi in the Himélayas, must be assigned a considerably lower position than 
the Siberian Olenek beds or the Himélayan subrobustus beds, which in. general 
correspond to the Ceratite sandstones of the Salt Range in their age. 

Thus the conclusion appears to be justified, that the lower triassic sandstones 
of the Island Russkij and of the Ussuri district are geologically older than the 
Siberian Olenek beds and are approximately homotaxial with the Himélay an 
Otoceras beds. Their presence in the littoral province of eastern Siberia is of 
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great interest, not only because triassic deposits of so low a position have not 
been discovered hitherto in the Arctic-Pacific region, but still ‘more.on account 
of the close relations which exist between the faunce of these two zoogeographical 
regions ; relations which are most distinctly defined by the presence of identical 
species in spite of the great distance, more than 3,000 geographical miles, which 
separates the two localities from which they have been collected. 

I may be allowed to offer a few remarks as to the value of the cephalopoda 
for the determination of the geological age of deposits in distant regions, because 
the conclusions, at which I have arrived, are drawn exclusively from the examination 
of cephalopoda, whereas the rich fauna of bivalves contained in the same beds 
has not yet been studied in detail. I am, however, of opinion that the result, 
to which a close examination of the cephalopoda leads, cannot be altered by a com- 
parison of the fossils of the lower classes of animals. Ido not accept the statistical 
method adopted by S. von Wéhrmann, Salomon and other geologists, who have 
been dealing lately with triassic fauna, whereby an equal value is attributed to all 
the different elements contained in a certain fauna. With Mojsisovics, Neumayr 
and Waagen, I believe that the cephalopoda are of a far greater importance 
for an exact determination of a geological horizon than all the rest of the lower 
classes of invertebrata. For the different stages of the jurassic formation nobody 
doubts the overwhelming importance of the cephalopoda, and there is no reason 
why the same principle should not hold good in the trias also. 

An instance quoted by M. Neumayr! is very instructive in this respect. In 1878 
a fauna was sent to the Geological Survey in Vienna which came from the 
Karpathian limestone crag of Babieszowka near Neumarkt in Galicia. This jurassic 
fauna, which was formerly quite unknown in the Karpathian “ Klippen,”’ consisted 
almost entirely of brachiopods, gastropods and bivalves of a decidedly _liassic 
character. Indeed nobody doubted at that time that one had to do in this case 
with a typical Hierlatz fauna, exactly like that from the well-known liassic 
locality in the Salzkammergut. But among these fossils a few small Kellaway 
ammonites were mixed up, and their presence induced Uhlig* to place the whole 
fauna into the Kellaway stage, in spite of the Hierlatz character of the overwhelm- 
ing majority of its elements, which were different from anything hitherto known 
in deposits of Kellaway age. His view was fully justified by later discoveries of 
a rich fauna of Kellaway ammonites in the same crag. 

A number of similar instances might easily be quoted. It may be specially 
mentioned that Mojsisovics correlated the Olenek beds with the uppermost horizon 
of the lower trias, and the limestones of Mengilacch with Meekoceras (Beyrichites) 
affine with the Muschelkalk, by reason of an examination of their cephalopod 
faunz alone, and that the correctness of his conclusions has been fully proved by the 


: ‘eae : oie Die geographische Verbreitung der juraformation, Denkschriften kais. Akad. d. Wisa. in Wien, 
27. COhlig, Jahrbuch k. k. geol. Reichse Anstalt, 1878, p- 671. 


* V. Whig, Ueber die Fauna des rothen Kell -Kalk ee . : i 
in Westgalizion, idid., 1881, p. 381, oway es der pienninischen Klippe Babiesozwke bei Neumarkt 








STRATIGRAPHICAL RESULTS. 175 
stratigraphical conditions of the Himélayan subrobustus beds and by the presence 


There still remains the attempt to correlate the horizons known up to now 
in the Himélayan trias with the homotaxial beds of the Salt Range; E. y, 
Mojsisovics having pointed out the possibility of correlating the fauna of Muth With 
the ceratite beds.' 


determine the stratigraphical divisions in the two areas, 3 

As has already been stated by Wynne and Waagen’ the triassic Strata of 
the Salt Range may be most conveniently divided into three series of beds, the 
“ Ceratite beds,” the « Bivalve Limestones,’’ and the “Dolomite series.”? At the base 
of the Ceratite beds there follow, immediately above the. Chidru beds of the upper 
Productus limestone, sandstones and slates without fossils, They are overlaid 
conformably by the lower Ceratite limestone, the Ceratite marls and the Cera- 
tite sandstone. In the latter three subdivisions, Professor Waagen recognised the 
lower Ceratite sandstones, the Stachella beds, and the top beds with Flemingites 
flemingianus, de Kon. The bivalve limestones are divided by Waagen into two 
series, the upper Ceratite limestone and the bivalve beds proper. The dolomite 
group is overlaid unconformably by the plant-bearing * Variegated series? of 
probably rheetic age. 

The only triassic strata of the Himflayas, which at first sight appear to be 
capable of correlation with a corresponding one of the Salt Range, are the sub. 
robustus beds. The following species from the subrobustus beds are either inti- 
mately connected or probably identical :— 


Himdlayas. Salt Range. 
Danubiles cf, trapesotdalis, Waag. D, trapezoidalis, Waag. 
Proptychites sp. ing. ex aff. oblsqueplicato, Waag. P, obliqueplicatus, Waag. 
Flemingites Rokélla, Dien. HH. glaber, Waag. 
es Salya, Dien. 1» compressus, Waag. 
s 8p. ind. ex aff. trilobato (Waag.). » trtlobatus, Waag. 


* BE. v. Mojeisovics, Vorliufige Bemerkungen uber die cephalopodenfaunen der Himalaya-Trias, Sitzgsber. kais 
Akad. d, Wigs, Wien, math. nat. Cl, CI, 1892, p. 376; Reo. Geol. Surv. Ind., XXV, 1892, p. 182. a 

* Fossils from the Coratite Formation, Pal. Indica, ser. xiii, II, 1, and Jahrb k. k. geol. Reiohs. Anstal, 
XLIL, p. 877, 
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Himdlayas. Salt Range. 
Bee | ; R, lyetlionus, de Kon. 
Koninckites Yudtshthtua, Dien. { , gigas, Waag. 
Meekoceras ef. fulgurato, Waag. Meckoceras fulguratum, Waag. 
Aspidites superba var. Aspidites superbus, Waag. 


With the exception of Danubites trapezoidalis and Meekoceras fulguratum, 
all the above Salt Range species belong to the Ceratite sandstones and more especial- 
ly to the two higher subdivisions of this series, viz., the Stachella beds and the 
Flemingites flemingianus beds. Taking into consideration the comparative insuffi- 
ciency of the known fauna of the subrobustus beds, the close relationship between its 
fauna and that of the Ceratite sandstones is the more conspicuous. A correlation of 
these two series of beds seems quite natural consequently. 

On the other hand the relationship of the faune of the lowest horizons of - 
the Ceratite formation and of the Otoceras beds is certainly far less close, owing to 
the relative scarcity of closely allied forms in the very rich collection from the 
latter series. I fully agree therefore with Professor Waagen’s opinion that we may 
correlate the main layer of the Himdlayan Otoceras beds with the unfossiliferous 
sandstones and shales which follow immediately above the upper Productus lime- 
stone and which constitute the very base of the lower Ceratite limestone. 

As far as closely allied forms are represented in the Otoceras beds and in the 
Ceratite formation of the Salt Range, they are restricted to the lower UCeratite 
limestone and to the Ceratite marls. But there is only one single form, Danubttes 
Lissarensis, which may perhaps be identical with a Salt Range species Prionolobus 
(Danubites mihi) buchianus, Waagen. Among other species of the lower Ceratite 
limestone, Proptychites discoides, Waag., is closely related to a specifically indeter- 
minable Proptychites from Kiunglung, and Danubites (Gyronites) plicosus to 
D. rigidus, The leading fossils of the two horizons exhibit also a distant simi- 
larity. In the Otoceras beds it is Ophiceras Sakuntala, in the lower Ceratite 
limestone Gyronites frequens, the shells of which almost entirely compose luma- 
chella-like layers of these beds. In consequence of the external similarity of 
the two species, slabs of these layers from the Himdlayas and from the Salt Range . 
resemble each other closely except for the different colouring of the rock. The 
two species are, however, easily distinguished by the biangular siphonal part in @. 
Srequens, whereas it is rounded in Ophiceras Sakuntala. 

The faunze of the Otoceras beds and of the lower Ceratite limestone consist 
in both cases almost entirely of cephalopoda. At least the overwhelming majority 
of their fossil contents belong to this class. As a whole the lower Ceratite lime- 
stone and probably also the Ceratite marls will have to be considered as homo- 
taxial with the Otoceras beds, ¢.e., with the entire sequence of beds between the 
Productus shales and the lowest strata of the subrobustus beds. Nevertheless the 
fauna of the main layer of the Otoceras beds should not, in my opinion, be directly 
correlated with any Salt Range fauna. The number of closely allied forms is but 
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ate certainly absent in the Salt Range, and this fact is the more remarkable 
the similarity ef the facies in which the main layer of Oteverag WP codwardé and the 
lower Ceratite limestone are developed. | 

It consequently seems to me the most natural to correlate, in acoordanee with 
Waagen, the main layer of the Otoceras beds with the unfossiliferops shales and 
sandstones at the base of the lower Ceratite limestone and to Gonsider the latter 
itself as well as the Ceratite maris' to be equivalents of the mass of shales and 
limestones following above the main layer of the Otoceras beds, from which with 
the exception of a few specimens of Ophiceras tibeticum no fossil has yet been made 
known with any certainty. . 

So we arrive at the conclusion that the Ceratite sandstone of the Salt Range 
exactly corresponds to the Subrobustus beds in age, that the rich Otoceras beds of 
the Himélayas Correspond to unfossiliferous beds in the Salt Range, but that the 
period, during which the rich faunas of the lower Ceratite limestone and of the 
_ Ceratite marls were living in the Salt Range, is represented in the Himélayas by 
& sequenee of beds, which are very poor in fossils, 

An exact correlation of the upper Ceratite limestone with the Himdlayan trias 
‘appears to be still more difficult. 

Considering the doubtful fragments, described by Waagen as Balatonites 
punjabiensis, Monophyllites sp. ind., Ceratites angularis, ete., as quite insufficient 
for an exact determination, as conceded by Waagen himself, the most typical faunis- 
tic elements of this series are unfortunately without any analogy with such types as 
are known from other triassic areas. Such elements are for instance Stephanites, Prio- 
niles or the strange representatives of the genus Sibirttes. This much is certain, 
that all these ammonites are characterised by a thoroughly ceratitic development of 
their sutural lines. In thig respect they resemble the ammonites of the Ceratite 
sandstone and. differ entirely from those of the main mass of the Himélayan 
Muschelkalk, so far as the Ammonea leivstraca are concerned. There remains, 
however, the possibili ty of a correlation with the lower Muschelkalk brachiopod- 
bearing beds of the main tegion of the Himélayas, from which one single am- 
monite only, Sibirites Prahlada, has been obtained. 

As regards the complete difference of the faunas of the upper Ceratite lime. 

ne and of the Him4layan upper Muschelkalk, nobody will try to correlate them 
directly, but the question has still to be decided, whether the upper Ceratite lime- 
stone of the Salt Range ought not to be united with the Buntsandstein of Europe, 
that is whether the topmost portion of the Himélayan Subrobustus beds ought not to 
be considered as lower Muschelkalk, as was suggested by Waagen.? 


* With the lower trias of the Ussuri district, whieh is approximately homotaxial with the Himélayan Otoceras 
beds, the Ceratite marls have one species, Ceratites minutus, Waagen, in common. 

2 W. Waagen, Vorliufige Mittheilungen uber die Ablagerangen der Trias in der Salt Range. Jahrb. k. k. 
geal. Reichs-Anstalt, XLII, 1892, p. 385, a 
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In favour of the latter view the similarity of a few species of Ceratites with 
forms peculiar to the Alpine lower Muschelkalk and the comparatively frequent 
occurrence of Acrochordiceras may be quoted, although the geologically oldest 
representative of the last mentioned genus first appears in the lower Ceratite 
sandstone. But in favour of a correlation of the upper Ceratite limestone with 
the European Buntsandstein several facts may be quoted, the presence of Dan- 
ubites of. trapezoidalis and of Meekoceras ef. fulguratus, Waag., in the Him4layan 
subrobustus beds; the presence of Celtites muliiplicatus both in the lower triassic 
Stachella beds and in the upper Ceratite limestone; and the close relationship of 
Dinarites dimorphus, Waagen, with Dinarttes glacialis, Mojs., from the Siberian 
Olenek beds, two species which are certainly more closely related than Ceratites, 
disuleus, Waagen, is to C. binodosus, Mojs., or C. murchisonianus is to C. Hrasoni, 
Mojs. | | 
One more argument seems to me of some importance with regard to the latter 
view on this question. As has been demonstrated in my Memoir on the Cephalopoda 
of the Muschelkalk, triassic deposits of the Hallstatt facies were discovered by the 
expedition of 1892, near Chitichun, in Tibetan territory outside the main region of the 
triassic belt of the Himdlayas. The rich fauna, contained in the small crags of 
Lochambelkichak, has proved to be geologically older than the upper Muschelkalk 
of the main region, but contains a large number of elements which have as yet 
never been met with in deposits of lower triassic age. It results that this fauna is 
most probably of lower Muschelkalk age; but jn this fauna the ammonites with 
phylloid or monophyllic sutures are in the majority ascompared with those with 
ceratitic sutures, whereas in the upper Ceratite limestone ceratitic forms alone are 
present. | 

It is true that even from this fact no decisive argument can be drawn 
against the possibility of a correlation of the upper Ceratite limestone with the 
lower Muschelkalk of the Himdlayas. One may after all suppose that during the 
Muschelkalk period the Salt Range area held the same position, with respect to the 
HimAlayas, as the German triassic basin held with regard to the Alps. This sup- 
position is even corroborated by the fact that the bivalve beds and the dolomite 
series of the Salt Range are without any analogy in the Muschelkalk, or in the 
upper trias of the Himdlayas. 

As to the geological position of the two latter series of strata there is stiil no 
clue. As regards the bivalve beds the discovery of such a clue may perhaps be 
expected from the examination of the Nautilea and Lamellibranchiata ; from these 
beds two species of Lecanites only (ZL. laqueus, LE. planorbis) and a frgament of 
Dinarites (?) sinuatus have been hitherto described by Waagen. In the upper beds 
of the dolomite series Pseudharpoceras spiniger is the only fossil which points to 
an upper triassic age of this series. 

To me the reason why the relationship of the lower triassic faunas of the Salt 
Range and of the Himdlayas cannot be established more clearly seems to bea purely 
accidental one. It is chiefly founded on our fragmentary acquaintance with the 
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fauna of the subrobustus beds—the rich locality south-east of Muth in Spiti not hav- 
ing been sufficiently well. searched for fossils as yet—and in the scarcity of cephalo- 
poda, both in the lower Muschelkalk of the Him4layan main region and in the upper 
horizon of the Otoceras beds, situated above the main layer of Otoceras Wood. 
wardi. A comparison of the lowest trias of the Salt Range, and of the upper 
Ceratite limestone, with their Himélayan equivalents is therefore equally difficult. 
The tabular statement on the following page will show the relations of the 
Himdlayan lower trias and Muschelkalk with deposits of other countries, homotaxially 


connected. 
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PLATE J. 


. la, b. NauTILUs BRAHMANICUS, Griesbach. Otoceras beds. Kiunglung E. G., Painkhanda, 


Coll. Griesbach. Griesbach’s type specimen. 


. 2a, b. NavTILUS BRAHMANICUS, Griesbach. Otoceras beds. Kiunglung E. G., Coll. Diener. 
Fig. 


8. NAUTILUS BEAHMANIOUS, Griesbach. Otoceras beds. Kiunglung E. G., Coll. Griesbach: 
Fragment showing the external position of the siphuncle, 


4a, b. Prospoinearres Nata, Diener. Otoceras beds. Kiunglung E. G., Coll. Griesbach. 
5a, b, c. Prospuineites Kama, Diener. Otoceras beds. Kiunglung E. G., Coll. Griesbach, 


6a, b,c. Mepnicotria Dataitama, Diener. Otoceras beds. Shalshal Cliff near Rimkin Paiar 
E. G., Coll. Diener. 


7a, b,c. Freminerrss Guyerpett, Diener, Otoceras beds. S, E. of Muth, Spiti, Coll, 
Griesbach. i 
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PLATE II. 


Fig. la, b,c. Orocrras Woopwarp!, Griesbach. Otoceras beds. Shalshal Cliff near Rimkin Paiar 
Largest specimen, though still entirely chambered. 


E. G., Coll. Diener. 
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PLATE Il. 
Fig. 1s, b. Otoceras Woopwaspr, Griesbach. Body chamber specimen, Coll. Diener. 


Fig. 2a, b.o, Orocznas CuivEt, Diener. Specimen with asymmetrical sutures, Coll, Griesbach, 
Fig. 8a, b., c, OTOCERAS FISSISELLATUM, Diener. Coll, Griesbach. 
Fig. 4a, b. Orocreas CLIvzt, Diener. Coll. Diener. 


All specimens from the Otoceras beds of the Shalshal Cliff near Rimkin Paiar E. G. (Painkhanda). 
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PLATE IV. 
Fig. la, b. Oroceras Pansati, Diener. Otoceras beds, Kiunglung E. G. (Painkb&nda), Coll. 
Griesbach. 


Fig. 2. OTocrRAS Woopwarp!,Griesbach. Otoceras beds. Shalshal Cliff near Rimkin Paiar E. G., 
Coll. Griesbach. Griesbach’s type specimen. 


Fig. 3a, b. OroceRas Deavpap!, Diener. Specimen with asymmetrical sutures, Coll. Diener. 
Fig. 4a, b. \ Orocenas Woopwakbl, Coll. Griesbach. 

Fig. 5a, b. Griesbach. a Diener. 

Fig. 6a, b, ¢. Orocenas UNDATUM, Griesbach. Coll. Griesbach. Griesbach’s type specimen. 
Specimens 8, 4, 5, 6 from the Otoceras beds of the Shalshal Cliff near Rimkin Paiar E. G. 
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PLATE V. 

Fig. 1a, b. Orocznas Woopwaent, Griesbach. Coll. Diener. 
Fig. 2a, b. OroorRas FisstSsLLaTuM, Diener. Coll. Diener. 
Fig. 3a | 
Fig. 5a 
Fig, 4a, b. Oroorras Ciivei, Diener. Coll. Griesbach. 

Fig. 6. Oroczzas Dravrani, Diener. Coll. Diener. Sutural line. 

All from the Otoceras beds of the Shalshal Cliff near Rimkin Paiar E. G. 


: } Orocenas Woopwakgnpl, Griesbach. Coll. Diener. 
, b. 
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PLATE VI. 


Fig. la, b,c. Musxoceras Honasoni, Diener. Otoceras beds. Shalshal Cliff near Rimkin Paiar 
E. G., Coll. Diener. 


Fig. 2a, b,c. Musxocmnas (Kinerres) Vanana, Diener. Otoceras beds. Shalshal Cliff near 
Rimkin Paiar E. G., Coll Diener. 


Fig. 3a, b,c. Proprycaitres Scuersigri, Diener, Otoceras beds. Shalshal Cliff, Coll. Diener. 


Fig. 4a, b» Proprrontres Manrxuami, Diener. Otoceras beds. S. of Kuling, Spiti, Coll. 
Griesbach. 


Fig. 5a, b. Proprycuirss sp. ind. Otooceras beds, Kiunglung E. G., Coll. Griesbach. 


Fig. 6a, b,c. Proprronites Manxuami, Diener. Otoceras beds. Shalshal Cliff near Rimkin 
Paiar E. G., Coll Diener. 
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PLATE VII. 
la, b,c. MEBKOCERAS BORBALE, Diener. Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 


2a, b. Nannites Herserti, Diener. 


ts. f. of Muth, Spiti, Coll. Griesbach. 
3a, b,c. Nannirgs HINDOosTANUS, Diener. | 


ay Baer es: \ Visunornes nov. subg., PrauamBaa, Diener. Shalshal Cliff, Coll. Diener. 
5. 
6a, b, c. Meexocguas (Kinatres) Vanana, Diener. Hills above Kuling, Spiti, Coll, Griesbach. 


. 1a, b. Mgpticorria DaLainama, Diener. Fragment from the Shalshal Cliff near Rimkin 


Paiar E. G., Coll. Diener. 


. 8a, b. Megxoceras (Koninoxites) Viparsaa, Dien. S, of Dharma No. XI, Lissar Valley, 


Coll, Griesbach. 


. 9a, b,c. Mzexoceras (Konincxrrgs) Vinargpaa, Dien. Shalshal Cliff near Rimkin Paiar 


E. G., Coll. Diener. 


. 10a, b. Mggxoceras, sp. ind. S. of Kuling, Spiti, Coll. Griesbach. 
. 11. Nannites HInDostanvs, Diener. 8S, E. of Muth, Spiti, Coll. Griesbach. Full grown 


specimen with its apertural margin preserved. 


12a, b, c, d, e, £. NANNITES HINDOsTaNUS, Diener. Interior whorls and sutures of a specimen 
from the same locality. Fig. 12 d, e, £ four times enlarged. . 


. 18a, b,c, Prospuinairzs Naa, Diener. Kiunglung E, G. (Painkhénda), Coll. Griesbach, 


14a, b, c. PrronoLosus (?) sp. ind, Kiunglung E, G., Coll. Griesbach. 


. 15. Oroceras Daraupant, Diener, Sutures. Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Griesbach. 


- 16, Orooknas Woopwarn1, Griesbach. Complete sutural line with antisiphonal lobe. From 


the same locality, Coll. Griesbach. 
17. Oroczras Cuivet, Diener. Sutures. From the same locality, Coll. Diener. 


All the specimens, figured on this plate, from the Otoceras beds. 
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PLATE VIII. 


OPHICERAS TIBETICUM, Griesbach. 
la, b, e. Griesbach’s type specimen, Shalshal Cliff near Rimkin Paiar E. G., Coll. Griesbach 
9. ‘ 
fact } Kiunglang E. G., Coll. Griesbach. 8b, antisiphonal lobe. 
po ‘ 


4, Shalshal Cliff, Coll. Griesbach. 
5a, b,c: Kiunglung E, G., Coll. Griesbach. 


6a, b. } Kiunglaog E. G., Coll. Diener. 
7. 
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PLATE IX. 


Fig. la, b,c. OpHicenas MeviuM, Griesbach. Kiunglung E. G., Coll. Griesbach. 


Fig, 2a,b,¢. Opaicrras mEpIuM, Griesbach. Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Griesbach. 
Fig. 3a, b. Opaiceras o1BBosuM, Griesbach. Shalshal Cliff, Coll. Griesbach. 
Fig. 4a, b, d. Opaiceras .Gisposum, Griesbach. Shalshal Cliff, Coll. Griesbach. Griesbach’s 
type specimen. 
Fig, 5a, b, 


Fig. 6a, b, ¢. Opuiceras Gipsosum, Griesbach. Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Diener. 
Fig. 7a, b, c 


All the specimens from the Otoceras beds. 
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PLATE X. 
OruicEras Sakontata, Diener. 
All the specimens from the Otoceras beds of the Shalshal Cliff near Rimkin 


Paiar E. G., with the exception of fig. 7a, b, which has been collected, 
by C. L. Griesbach from the Otoceras beds S. E. of Muth, Spiti. « 


6a, b,c (with asymmetrical siphonal lobe) and 8a, b, Coll, Griesbach the rest 
Coll. Diener, | 
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PLATE XI. 


Fig. la, b,c, Opatosras Saxontata, Diener. Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Griesbach, Transitional form to OpHicgeras MEDIUM, Griesb, 

Fig. 2a, b, ¢. 

Fig. 4a, b. 

Fig. 38a, b. 

Fig. 5a, b, c. $ OpHiceRas prycuopgs, Diener, Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 

Fig. 6a, b, o. 


} Oruioreas SaxuntaLa, Diener. Shalshal Cliff, Coll. Diener.’ 


All the specimens from the Otoceras beds. 
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PLATE XIt. 
Fig. la, b, e : : 
Oruiceras. CuamuNbA, Diener. Shalsbal Cliff near Rimkin Paiar E. G., Coll.. 
Fig. 2a, b, ¢, ’ 
Diener. 
Fig. 8a, b. 
Fig. 4, Opniceras Cuauunpa, Diener. Hills S. E. of Kuling, Spiti, Coll. Griesbach.. 
Fig. 5a, b. 


Foca t Oruicuras pLatyaptea, Diener, Sbalsbal Cliff, Coll. Diener. 


All the specimens from the Otoceras beds. 
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PLATE XIII. 


OPHICRRAS SERPENTINUM, Diener, 


Fig. la, b. 2a, b, 5a, b Coll. Griesbach, the rest Coll, Diener. All from the Otoceras beds of 
Kiunglung E. G, (Painkhénda), 
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PLATE XIV. 
Hig: 1a): b. OPHICERAS DEMISSUM, Oppel. Kiunglung, E. G., Coll. Griesbach. 
9» 2a, b. 
» 3. 
Fig, 4. 
ba. b OPpHICERAS DBMISsUM, Oppel. Shalshal Cliff near Rimkin Paiar E. G., Coll. 
6 Diener. 


Fig. 7a, b. OPHIozRAs peMissuM, Oppel. Jengdi, Spiti, Coll. Schlagintweit, from the State 
Paleontological Museum in Munich. 


Fig, 8. 
bao « De DANUBITES LissARENSIS, Diener, 8, of Dharma XI, Lissar Valley, Coll. Griesbach. 
9, lla, b, ¢. 

Fg. 10a, b. DANUBITES SP. IND. EX. AFF. Himatayanus. S, of Dharma XI, Lissar Valley, 
. Coll. Griesbach. 

Fig. 12. 


18a, b } Dawosrres ELLIPTICUS, Diener. Hills above Kuling, Spiti, Coll. Griesbach. 

” » D. 

Fig. 14a, b, ¢. Danusites Himarayanvus, Griesbach. Shalshal Cliff near Rimkin Paiar E. G., 
Coll. Griesbach. Griesbach’s type specimen. 


- All the specimens from the Otoceras beds, with exception perhaps of DaNUBITES ELLIPTICUS, the 
stratigraphical position of which is uncertain, 
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PLATE XY. 
Fig. la,b,¢. » DanvsitEs pLanmporsatus, Diener. Otoceras beds, Hills S. of Kuling, Spiti, 
5» 28, b,c. Coll. Griesbach. 
Fig. 3a, b. DaNuprrgs sp. IND. AFP, PLANIDOBSATO, Otoceras beds. Hills above Kuling, Spiti, 
Coll. Griesbach. 


Fig. 4a, b. Daxvsrres Barus, Diener. Otoceras beds, S, of Dharma XI, Lissar Valley, 
»» 9a, b. Coll, Griesbach. 
Fig. 6a, b,c, MgexockRas sP. IND. BX. AFF. PLICATILI, Waagen. Lower trias (exact stratigra- 


phical position unknown). Hills above Kuling, Spiti, Coll. Griesbach. 

Fig. 7. DanuBitgs sp. IND. AFF. PLANIDORSATO, Diener. Otoceras beds. Shalshal Cliff near 
Rimkin Paiar, E. G., Coll. Diener. 

Fig. 8a, b, OPHICBRAS Duara. Diener. Otoceras beds. S. of Dharma XI, Lissar Valley, 
Johér, Coll. Griesbach. 

Fig. 9a, b. OpHICERAS Duagma, Diener. Otvceras beds, Shalshal Cliff, Coll. Diener. 


Fig. 10a, b. DanvuBiTes cr, TEAPEZOIDALIS, Waagen. Subrobustus beds. S.E., of Muth, Spiti, 
Coll. Griesbach. 
Fig. 11. DanusiTgs sp. IND. AFF. RIGIDO, Diener. Otocerae beds. S. E., of Muth, Spiti, Coll. 


Griesbach. 
Fig. 12a,b,e. ‘1 DANvBITES Srtana, Diener. Otoceras beds. S. of Dharma, Liesar Valley, 
» 13. Johér, Coll, Griesbach. 


Fig. 14a, b,c, DANUBITES PorvsHa, Diener. Subrobustus beds. S. of Dharma XI, Lissar,. 


Valley, Coll. Griesbach. 
Fig. 15. Danvusttes Puruswa, Diener. Subrobustus beds, Sutures of a full grown specimen 
from the hills above Kuling, Spiti, Coll. Griesbach. 


Fig. 16a, b,c. Danusires Kapiia, Diener. Subrobustus beds S. E., of Muth, Spiti, Coll. 
Griesbach. 
Fig. 17. } sis 
Danvupires NivaLis, Diener. Subrobustus beds. S.E.,of Muth, Spiti, Coll. 
sy 18. Griesbach. 


», 19a, b, ¢ 
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PLATE XVI, te 
Ceratites susrosustus, E, v. Mojsisovics. Subrobustus beds. Shalshal Cliff, 
near Rimkin Paiar E. G., Painkhénda, Coll, Diener. See also Pl. XIX, fig. 2. 
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PLATE XVII. 
Fig. la, b,c, d. Ceratrrss Manpnata, Diener. S. E., of Muth, Spiti, Coll. Griesbach. 1d. trans- 


verse section of the last volution near its commencement. 


Fig. 2a,b,¢. FLEMinarrxs sp. IND, BX, AFF. TRITOBATO, Waagen, 8, E., of Muth, Spiti, 
Coll. Griesbach, 


Fig. Sa, b,c, PRorrycHites sp. IND, EX. APF, OBLIQUEPLICATO, Waagen. Kiunglung E. G., 
Painkhanda, Coll. Diener. 


All the specimens from the subrobustus beds, 
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| PLATE XVIII. 

1, Mezxoceras c¥. FOLGUBATO, Waagen. Shalshal Cliff near Rimkin Paiar E. G., Coll. 
. Griesbach. 

Qa, b,c. FLEMINGITES Routa, Diener. S. E., of Muth, Spiti, Coll. Griesbach. 


Sa, b, c. FLEMINGITES CF. Routtza, Diener. Bambanag Cliffs, Girthi Valley, Johér, Coll. 


Diener. The sutures (3c) so deeply weathered that the denticulations have 
been completely destroyed. 


Fig. 4a, b,c. FLEMINGITES Rouitta, Diener. Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Diner. 


All the specimens from the subrobustus keds. 
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PLATE XIX. 
Fig, la,b,c. Fremmoites Satya, Diener. Subrobuetus beds. S. E, of Muth, Spiti, Coll. 
7 Griesbach. 
Fig. 2. Czratitgs stpropustus, E. v. Mojsieovics. Sutural line from the specimen figured 
| on Pl, XVI. 
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PLATE XX. 

! Fig. la, b,c. HepgnstrogMia Mossisovicst, Diener. Subrobustus beds. S. E. of Muth, Spitt, 
r Coll. Griesbach. 

, ; Fig. 2a, b. Navtitus BRaBMANICUS, Griesbach var. HBXAGONALIS. Otoceras beds, Kiunglung 
, E. G., Coll. Griesbach, 
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PLATE XXI, 
Asripitzs surensus, Waagen var, Subrobustus beds, S,E. of Muth, Spiti, 


Coll. Griesbach. 
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PLATE XXII. 


Muth, Spiti, Coll. Griesbach, 


2a, b. HEDENSTROBMIA SP, IND. EX. AFF, Moysisovicsi, Diener. 


of Muth, Spiti, Coll. Griesbach. 


Is, b,c. Mrgxocegas (Konrncxitxs) Yupisutarea, Diener. Subrobustus beds. 8. E., of 


Subrobustus beds. 8. E., 
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ge. 4a.b, OnTHoceRas SP. IND. Subrobustus beds. Shalshal Cliff, Coll. Diener. 


PLATE XXIII. 


. la, b,c, Fueminaites Rowtuba, Diener. Subrobustus beds. S. E., of Muth, Spiti, Coll. 


Griesbach. 


g. a,b, ¢, Leoanitss SP. IND. Subrobustus beds. Bambanag Cliffs, Girthi Vulley, Johér, 


Coll. Diener. 


. Sa, b, c. Leoanires SIsuPava, Diener. Subrobutus beds. Shalshal Cliff, near Rimkin Paiar, 


E. G., Coll, Griesbach. 


ba, b, c. HuNGABITES SP. IND. Otoceras beds, Shalshal Cliff, Coll. Diener. 
6, Pieugonavtitvs sp. IND. Subrobustus beds. Kiunglung E, G., Painkhénda, Coll, 


Diener. 
7a, b. Navtitus sp, IND. EX. AFF. N, Partai, Mojs. Sabrobustus beds. Shalshal Chiff, 


near Rimkin Paiar E. G., Coll. Diener. 
8. Meexoceras BoREALE, Diener. Sutural line of specimen from the Otoceras beds. 8. 
of Dharma XI, Lissar Valley, Coll. Griesbach. 
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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 


Vous. I to XXX, 1868 to 1897. 





_ The Rgcorns of the Geological Survey are issued quarterly,—in Febroary, May, August, und November. They contain 
brisf reports and papers; abstracts of more detailed work ; notices of recent discoveries; donations to Museum, and additions 
to Library, &c. They are of the snme size as the ‘ Memoirs,’ but are separately paged. Begun in June 1868 

The annual suoscription for four numbers or parts is 2 Rs. (4¢.). Postage additional ; if for India, 4 As., for Great 


Britain, 8 As. (1s.). 
MISCELLANEOUS PUBLICATIONS, 


& Manual of the Geology of India. 4 Vols. With map. 1879-19¢7— 
wa . fore oe Aaa: } By H. B. Medlicott, and W. T. Blanford, Price 8 rupees (out of print), 
Vol. 8. Economic Geology. By V. Ball, Price § rupees (out of print), 
Vol. 4. Mineralogy. By F. R. Mallet. Price 2 rapees. 
A Manual of the Geology of India, 2nd edition. By RB. D. Oldham. (1898,)  Priee 8 rupees, 
Popular guides to the geological collections in the Indian Museum, Calcutta— 
No. 1. Tertiary vertebrate animals, By R, Lydekker. 1879. Price 2 annas (ont of print), 
No. 2. Minerais. By F. B, Maltet. Gescs Price 2 annas, 
No, 3. Meteorites. By F. Fedden, (1880.) Price 2 annas. 
No. 4. Palwontological collections, By O. Feistmantel. (1881.) Price 2 annas, 
No. §. Economic mineral prodacts, By F. R. Mallet. (1888.) Price 2 annas. 
Deseriptive catalogue of the collection of Minerals in the Geological Museum, Calcutta. By F, B. Mallet, (1888.) 
rice 2 rupees, | : 
An Introduction to the Chemical and Physical stady of Indian Minerals. By T. H. Holland. (1896.) Price 8 annas 
Catalogue of the remains of Siwalik 7 i gi r i 
R. Lydekker, Pt. I. Mammalia. (1885.) Price lrupee. Pt. II. Aves, Reptilia, and Pisces. (1986.) Price 4 annas. 
Catalogue of the remains of Pleistocene and Pre-Historic Vertebrata contained in the Geological Department of the 
Indian Museum, By R. Lydekker. (1886.) Price 4 annas. ; 
Bibliography of Indian Geology. By B.D. Oldham. ( 1888.) Price 1 rupee 8 annas, : 
Report on the Inspection of Mines in India for 1893-94, By James Grundy. 1898) Price 1 rupee. 
Report on the Inspection of Mines in India for 1894-95. By James Grundy. (1896. Price 2 rupees. 
Report on the Inspection of Mines in India for 1895-96. By James Grundy. (1897.) Price 1 rupee. 
Report on the Geological Structure and Stability of the hill slopes arround Naini Tal. By T. H. Holland. (1897.) 
Price 3 rupees, 





To be bad on applieation to the Registrar, Geological Survey of India, Calcutta. London: Kegan Paul, Trench, Tribner & Co. 
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Palacontologia Indica, 


BEING 


FIGURES AND DESCRIPTIONS OF THE ORGANIC REMAINS PROCURED DURING THE © 


PROGRESS OF THE GEOLOGICAL SURVEY OF INDIA. 


PUBLISHED BY ORDER OF HIS EXCELLENCY THE GOVERNOR GENERAL OF INDIA IN COUNCIL, 


Ser. XV. 
HIMALAYAN FOSSILS. 
Vol. I, Trias, Part 2. 
THE CEPHALOPODA OF THE MUSCHELKALK. 
By CARL DIENER, Ph.D., 


University of Vienna. 
Plates I~XX XI. 


CALCUTTA: 
SOLD AT THE 
GEOLOGICAL SURVEY OFFICE, AND BY ALL BOOKSELLERS: 
LONDON: KEGAN PAUL, TRENCH, TRUBNER & CO. 





MDCCCXCV. 





PStaTED BY THE SUPERINTENDENT OF GOVSBNMENT PRINTING, Iwpra, 8, HaSTINGS OTRERT, CALCUITA, 
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PALHONTOLOGIA INDICA, — 


(Sznrzs I, II, v, VI, VIII.) 

CRETACEOUS FAUNA OF SOUTHERN INDIA, by F. STOLICZKA, except Vou.I, Pr.1, by H. F. BLANFORD 

Vor. I. The Cephalopoda (1861—65), pp. 216, pls. 94 (6 double). 
sé II, The Gastropoda (1867—68), pp. xiii, 500, pls. 28. 
» III. The Pelecypoda (1870—71), pp. xxii, 587, pls. 50. 

» IV. The Brachiopoda, Ciliopoda, Echinodermata, Corals, etc. (1872-73), pp. v, 202, pls. 29, 








s 


(Szxrzs II, XI, XII.) 


THE FOSSIL FLORA OF THE GONDWANA SYSTEM, by 0. FEISTMAN | 
OLDHAM axp J. MORRIS. TEL, except Vou. I, Px. 1, By T. 


Vor. I, pp. xviii, 288, pls. 72. 1868—79. Pt. 1; Réjmabd! Group, Réjmehé) Hi ; } 
if - Mee oe roe eae Pt. 4; Outliers ou the Madras Const. int mes ah ea eine ome 
+ » pp. xli, 115, p ‘ 8. Pt.1; Jurassic Flora of Kach. Pt, ; F 
» III, pp. xi, 64 + 149, pls. 80 (9 double) (Im XXXI+14 —XLVIIA). 1879-81. Et. 1; the Toe ae Talehic Kacharbart 
beds. Pt.2; The Flora of the Damuda and Panchet Divisions, Pt. 8; The same (concluded.) 
» UV, pp. xxvi, 25466, pls. 85 (2 double) (I~XXV + 1L4—XIV4). Pt. 1 (1882) Fossil Flora of the South Rewah 
Gondwana basin. Pt, 2 (1886); Fossil Flora of some of the Coal-fields in Western Bengal. 





(Sgerzs IX.) 
JURASSIC FAUNA OF KACH. 


Vor. I, (1873~76). The Cephalopoda, by W. Waaaen, pp. i, 247, pls. 60 (6 double). 
» II, pt. 1, (1898), The Echinoidea of Kach, by J. W. Gregory, pp. 12, pls. 2, 





(Szrizs IV.) 
INDIAN PRE-TERTIARY VERTEBRATA. 
Vot, I, pp. vi, 187, pls. 26. 1865—85. Pt.1 (1865); The Vertebrate Fossils frem the Panchet rocks, by T. H. Huxzey. 
Pt, 2 (1878); The Vertebrate Fossils of the Kota-Maleri Group, by Sre P. pz M. Gray Eourron and 
L. C. MIALL. Pt. 8 (1879) ; Reptilia and Batrachia, by R. Lypaxger. Pt. 4 ( 1885): The Labyrinthodont 
from the Bijori Group, by R. LypExxer. Pt. & (1885) : The Reptilia and Amphibia of the Maleri and 
Denwa groups, by R. LYDEKEER. 





(Szrrss X.) 


INDIAN TERTIARY AND POST-TERTIARY aes by R. LYDEKKER, except Vol. I, Pr. 1, by 
. B. FOOTE, 


Vor. I, pp. xxx, 300, pls. 50. 1874—80. Pt. 1; Rhinoceros deccanensis. Pt. 2; Molar teeth and other remains of Mam- 
malia. Pt. 8; Crania of Ruminants, Pt, 4; Supplement to pt. 8. Pt. 6; Siwalik and Narbada 
Proboscidia. . 
» Il, pp. xv, 863, pls. 45. 1881—84. Pt. 1; Siwalik Rhinocerotide, Pt. 2; Supplement to Siwalik and Narbada Pro- 
boscidia. Pt.8; Siwalik and Narbada Equidw. Pt.4; Siwalik Camelopardalidw. Pt. 5; Siwalik Selenodont 
Suina, eto. Pt.6; Siwalik and Narbada Carnivora. . 
III, pp. xxiv, 264, pls. 88. 1884—86. Pt.1 : Additional Siwalik Perissodactyla and Proboscidia, Pt. 2 3 Siwalik and 
Narbada Bunodont Suina. Pt. 8; Rodents and new Ruminants from the Siwaliks, Pt. 4; Siwalik Birds. 
Pt. 5; Mastodon Teeth from Perim Island. Pt. 6; Siwalik and Narbada Chelonia, Pt. 7 ; Siwalik Crocodilia, 
Lacertilia and Ophidia, Pt.8; Tertiary Fishes. 
IV, Pt, 1, (1886). Siwalik Mammalia (Supplement 1), pp. 18, pls 6. 
» Pt. 2, (1886). The Fauna of the Karnul caves; (and addendum to Pt, 1); pp. 40 eee pls. & (vii—xi). 


» Pt. 8, (1887). Eocene Chelonia from the Salt Range; pp. 7 (69—65), pls. 2 (xii-xiii). 


(Szerzs VII, XIV.) 


TERTIARY AND UPPER CRETACEOUS FAUNA OF WESTERN IN DIA, 6y P. MARTIN DUNCAN and 
‘W. PERCY SLADEN, except Pr.1, dy F. STOLICZKA, 
I, pp. 16+ 110 + 882 + 91, = 599, pls. 6+28+68+18=104. 1871—85. Pt.1; Tertiary Crabs from Sind and Kach, 
Pt. 1 (new 2); Sind Fossi] Corals and Alcyonaria. Pt.3. The Fossil Echinoidea of Sind: Fas.1, The 
Cardita beaumonti beds. Fas.2, The Ranikot seriesin Western Sind ; Fas. 8, The Kirthar Series; Fas. 4, 
The Nari (oligocene) Series, Fas. 56, The Gaj (miocene) Series; Fas.6, The Makrén (pliocene) Series, 
Pt. 4, e Fossil Echinoidea of Kach and Katty war. 


ys 3 


Vot. 


(Sszres XIII.) 
SALT-RANGE FOSSILS, by WILLIAM WAAGEN, Psz.D. 


Prod -Limestone Group: Vol. 1, pt. 1 (1879). Pisces, Cephalopoda, pp. 72, pls. 6. 
ee : x 2 (1880). Gastropoda and supplement to pt. I, pp. 111 (78—188), pls. 10 (1 double). 


oe 99 93 


(vii —xvi) - ; 
8 (1881). Pelecypoda, pp. 144 (185—328), pls. 8 (xvii—xxiv). 


»” 99 o ? Z 
4 (1882—85). Brachiopoda, pp. 442 (829—770), pls. 62 (xxv—Ixxxvi), 7 
: ie 2 5 Gsss). Bee Aes ema, pp. 64 771—884), pls, 10 (ixxxvii- 
xcvi). ; 
i % ” 6 (1886). Coelenterata, pp. 90 (835—924), pls, 20 (xevii—exvi). es 
’ 7 (1887). Coelenterata, Protozoa, pp. 74(925—99 8), pls, 12 (cxvii—cxxviii). 


‘” 3 3 
logical Resulte: Vol. 1V, pt. 1 (1889), pp. 1—88, pis. 4. 
ee 78 eon pp. 89—242, pls. 8. 


The price fixed for these publications is 4 annas (6 pence) per single plate. 
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To be nad at the Geological Survey Office, Calcutta. London : Kegan Paul, Trenoh, Triibner & Ce. 
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Royal 8vo, pp. 809, 1859. (out of print).* Pt. 1, 1856 (price 1 Re.): Preliminary notice on the Coal and 
Iron of Talchir.—On the geological structure and relations of the Talchir Coal-field.—Gold yielding 
deposits of Upper Assam.—On specimens of gold and gold dust from Shue-gween. Pt. 2, 1868 (price 
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INTRODUCTION. 


General R. Strachey’ was the first author who mentioned the occurrence of 
triassic deposits in the Central Himdélayas. His geological reconnaissance in the 
neighbourhood of the Niti Pass forms one of the most important contributions to 
our knowledge of the stratigraphical conditions of that part of the Himalayas. 
Strachey mentions the presence of triassic beds in several localities of Painkhanda 
and the adjoining parts of Hundés, and he was the first who noticed the resem- 
blance of a group of rocks above the palaozoic deposits to the European Muschel- 
kalk. At the same time he lays special stress on his not having clearly recognised 
the importance of those formations at the time of finding them, and he declared 
himself unable to determine their exact geological position. Strachey’s Muschel- 
kalk is a dark- coloured limestone alternating with shales and red sandstone beds, 
but he adds that most of the fossils collected by him were not found in situ, but in 
loose blocks. | 

In 1855 Greenough alluded to the similarity of these fossils with those of the 
St. Cassian fauna, and Ed. Suess, who in 1862 examined Strachey’s collection, 
believed himself justified in identifying a number of species with forms peculiar to the 
Trias of the Eastern Alps. Among them he enumerates : Ammonites floridus, Am- 
monites Aon, Ammonites Gaytani, Ammonites Ausseanus, Ammonites diffissus, 
Halobia Lommeli® J. W. Salter, who together with H. F. Blanford published a 
description of the whole palwontological material collected by General Strachey, is 
of the same opinion with reference to the triassic fossils.’ 


1 R. Strachey,—On the geology of part of the H imélaya Mountains and Tibet. Quart. Journ. Geol. Soc. VII, 
1861, pp. 292—310. 

2 E. Suess.—Verhandlungen der K.K., Geologischen Reichs-Anstalt, Wien XII, p. 268 (Sitzung 31 Juli 
1862. 

3 J. W. Salter and H. F. Blanford,—Paleontology of Niti in the Northern Himélaya. Calcutta, 1865. 
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The existence of triassic beds in Spiti, Ladakh, and Hundés had meanwhile 
been established by the examination of fossils discovered by travellers in those dis- 
tricts. : | 

In 1863 H. F. Blanford described two triassic Ammonites, Ammonites (Pty- 
chites) Gerardi and Ceratites himalayanus, collected in Spiti by Dr. Gerard, and he 
proved that Ammonites Gerardi belongs to a genus frequently met with in the 


Alpine Muschelkalk.? 


In the same year A. Oppel began his important memoir on the fossils collected 
by the brothers von Schlagintweit in Tibet and Spiti during the years 1854 to 
1857.7. Although the geological horizons at which the different species were 
found had not been recorded by the collectors, Oppel correctly inferred that these 
fossils had not all been found in the jurassic Spiti-shales, and later on in his 
‘“‘ Zusetze und Folgerungen,’’ published in 1865, he assigned a great number of 
species to the Trias. Among the Cephalopoda described and figured by Oppel the 
following are of undoubtedly triassic age: Xenodiscus(?) demissus, Ceralites Wetsoni, 
Ceratites truncus, Ceratites onustus, Ceratites Voiti, Ceratites Thuillieri, Gymnites 
Lamarki, Gymnites Jollyanus, Meekoceras Khanikoffi, Meekoceras proximum, Pro« 
arcestes Balfourit, Ptychites Hveresti, Ptychites cognatus, Ptychites cochleatus, 
Piychites rugifer, Ptychites impletus, Japonites runcinatus. 


Among these fossils he considered some of the Ceratites, especially Ceratites 
Wetsoni, to prove the existence of a distinct triassic horizon in the Himdlayas,—i.e., 
the true Alpine Muschelkalk. 


In 1864 E. Beyrich described two fragments of triassic Ammonites (Ceratites 
peregrinus and Ammonites brachyphyllus), which the missionary Mr. Prochnow 
had brought from Ladakh to Europe.® 


In 1865 C. W. Giimbel‘ examined the brachiopods and bivalves of the Schla- 
gintweit collection. On the strength of these researches he came to the conclusion 
that two different triassic horizons might be distinguished in Spiti, the lower of 
which was represented by the sandstones of Balamséli with Amoplophora fassensis, 
Wissm., Lima costata, Minst,, Nucula- Goldfussi v. Alb., and the upper, by dark- 


_ grey limestones with Meekoceras Khanikoffi, Oppel, Lima lineata, v. Schloth. 


Waldheimia vulgaris, v.Schloth. This upper horizon, to which belong most of the 
Ceratites and Ptychites described by Oppel, is considered by Giimbel to be an equi- 


valent of the European Muschelkalk, whilst he compares the lower one to the Werfen 
beds of the Alpine Trias. 


: . F. Blanford,—“ On Dr. Gerard’s collection of fossils from the Spiti valley in the Asiatie Society’s 
sMuseum.” Journal Asiat. Soc. of Bengal, 1863, No. 2, pp. 121—138. 


me : 7 Oppel,—“ Uber ostindische Fossilreste aus den secunderen Ablagerungen von Spiti und Gnari-Khorsum 
in Tibet.” Palwontologische Mittheilungen aus dem Museum des Konig]. bayr. Staates, I, p. 267. 

* E. Beyrich,—Monatsber. Kgl, prouss. Akad. d. Wise. Berlin, 18 Januar 1864, p. 58. 

“OC. W. Gimbel,— 


Gebruedern Schlagint weit 
pp. 348—366, 


“Uber das Vorkommen von unteren Triasschichten in Hochasien—(Nach den von den 
gesammelten Fundstuecken beurtheilt).” Sitzungsber. Kgl. bayr. Akad, d. Wiss. 1866 [11], 
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Toa similar conclusion came E, Beyrich! in his valuable memoir on the Cepha- 
lopoda of the Alpine Muschelkalk. He maintains the opinion that most of the 
triassic Ammonites described by Oppel bear a closer relationship to species peculiar 
to the Muschelkalk than to forms of the upper Trias, and he thinks that a great por- 
tion at least. of the triassic deposits of the Himdlayas must be looked upon as an 
equivalent of the Alpine Muschelkalk. He objects to Salter’s identification of 
Himdlayan species with St. Cassian and Hallstatt forms as incorrect, and at 
the end of his memoir sums up his views in the sentence, “ that the whole Himé- 
layan cephalopod-fauna of the Trias known at present,—provided it belonged to 
the same stratigraphical system,—should rather be called a fauna of the European 
Muschelkalk than of the upper Triassic Keuper,” ? 

In strict opposition to these results of paleontological examination, Stoliezka,? 
who in 1864 had visited a number of geological sections in the North-Western 
Himélayas of Spiti and Rupshu, denies the existence of Strata of lower triassic and 
Muschelkalk age. He asserts that his Lilang series, representing exclusively upper 
triassic deposits (Hallstatter or St. Cassian-Schichten) rests immediately on the 
carboniferous Kuling series, and that the Permian and the equivalents of the 
Alpine Buntsandstein and Muschelkalk had no representative in this part of the 
Himalayas, 

This view, although adopted by the authors of the « Manual of the Geology of 
India,” has not been confirmed by later examinations, neither in the field nor after 
close examination of the fossils, The existence of lower Trias and Muschelkalk has 
been proved by C. L. Griesbach in Kumaon, Gurhwal, Hundés, and Spiti. My 
examination of the whole paleontological material of triassic Cephalopoda in the 
Geological Museum in Calcutta, comprising Stoliczka’s type-specimens, leads to the 
conclusion that probably not more than two species, Sagenites Medleyanus, Stol., and 
Cladtscttes\indicus nov. sp. (Ammonites Gaytani Stol.) were found in upper triassice 
horizons. Two others, Iseulites Hauerinus, Stol., and Lobites Oldhamianus, Stol., 
are doubtful. All the rest are typical species of the Indian Muschelkalk. Whilst 
Stoliczka assumed a break of continuity between the carboniferous and upper triassic 
strata,* we know now that, on the contrary, the Himdlayas contain the richest 
development of the lower Trias hitherto discovered. , 

As a distinct geological horizon in the Himalayan Trias the Muschelkalk was 
established by C. L. Griesbach, whose surveys form by far the most important addi- 
tions to our knowledge of the geology of the Central Himalayas.’ According to 

1 EF. Beyrich,—* Uber einige Cephalopoden aus dem print az der Alpen und iiber verwandte Arten. 
re acne e ee hie ce the Muschelkalk. The identification of the 
nm "WE Seucba*Geddaladuce CHL eee fis Wangtu bridge on the River Sutlej 
to Sungdo on the Indus, etc.” Memoirs of the Geol. Survey of India, Vol. V, Pt. 1, Calcutta, 1865, pp. 1-154. 

* In the results of a geological reconnaissance of Kashmir and Ladakh in 1865, published under the title 
“Summary of geological observations during a visit to the provinces of Rupshu, Karnag, South Ladakh, Zanskar, 


Suroo, and Dras of Western Tibet in 1865” (Mem. Geol. Surv. of India, V. Pt. III, 1866, pp. 837—354.) Stoliczka 
’ 


intains these views, based on his first visit to Spiti. , | 
an nt CL. Griesbach,—Records, Geol. Survey of India, XIITI., 1880, p. 83-93 (Section of the Shalshal cliff), and 


“ Geology of the Central Himdlayas.” Memoirs of the Geol. Survey of India, XXIII., 1891, pp. 71, 72. 
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this author two divisions of this stage may be distinguished. The lower division. — 
consists of a dark, sometimes earthy limestone, with a poor Brachiopod fauna of 
Muschelkalk type. This zone, which in the Shalshal cliff-section is only 8 feet in 
thickness, is closely connected with the beds above, which are grey, concretionary, 
generally very bard limestones, containing a typical Muschelkalk fauna. 

From personal inquiry I can only confirm the full correctness of Griesbach’s 
statement. 

In Kashmir the existence of the Muschelkalk, characterised by fossil remains 
of the genus Ptychites, has been proved by R. Lydekker.' 

In 1882 E. v. Mojsisovics published his valuable memoir on the Cephalopoda 
of the Mediterranean Trias.? In this memoir the learned author shortly discusses 
the triassic Ammonites described by Oppel and their relationship to Alpine forms. 
His conclusions fully agree with the views of Oppel and Beyrich concerning the 
age of the deposits from which the fossils were derived. He remarks that most of 
the triassic Cephalopoda described by Oppel are closely allied to species of the Alpine 
Muschelkalk, but that in the meantime affinities to forms of the Spitzbergen Mu- 
schelkalk seemed probable. This relationship to Spitzbergen Ammonites has been © 
more completely worked out in the same a uthor’s memoir on the faunas of the 
Arctic Trias, } 

In his preliminary notes on the triassic fauna of the Himélayas, E. von Moj- 
sisovies’ considers the Himélayan Muschelkalk to be a clearly-defined geological 
horizon of the Indian province, which he looks upon as a connecting link between 
the triassic Mediterranean and Arctic-Pacific provinces. 

A monograph on the Cephalopoda of this horizon is contained in the following 
pages. The materials for this work consist of the Schlagintweit collection in 
Munich, Griesbach’s collection in the Geological Museum in Calcutta with Blanford’s 
and Stoliczka’s type-specimens, and last, but not least, in the large number of fossils 
collected in 1892 by the expedition to Johar, Painkhanda, and Hundés, in which 
C. L, Griesbach, C. 8. Middlemiss, and myself took part. 7 | 

My gratitude is due to Geheimrath Professor Dr. K. A. von Zittel in Munich, 
who kindly furnished me with Oppel’s type-specimens from the Schlagintweit collec- 
tion. Iam also most indebted to Dr. Edmund von Mojsisovics, Vice-Director of the 
K. K. Geologische Reichs-Anstalt in Vienna, whose valuable advice has aided me in 
many ways. | 

. &. Lydekker,—“ The Geology of the Kashmir and Chamba territories and the British district of Khégén, 
Memoirs, Geol. Survey of India, XXII., 1883, p. 146. 


? E. von Mojsisovics,— Die Cephalopoden der Mediterranen Triasprovinz.” 
VIZ. bhandlgn. K. K., Geol. -Reichs 
Anstalt i. Wien X., Bd. 1882. ° pone | 
* EF. v. Mojsisovies, F. Teller und A. Bitiner,—“Arktische Triasfannen.” Mem. de l’académie impér. de 
sciences de St. Pétersbourg, XXIII. Bd., 6. Lieferung, 1886. 
: E. ». Mojsisovics,—“Vorlaufige Bemerkungen ueber die Cephalopodenfaunen der Himalaya-Trias.” Sitzgs ber 
Kais. Akad. d. Wise ; i, Wien ; Math. Nat. Cl. GI. 1. Abth. Mai 1999, | 





_ £0, Mojsisovics, ‘Die Cephalopoden der Mediterranen Triasprovinz” (Abhand- 
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CHAPTER I. 


THE MUSCHELKALK OF THE MAIN-RECION 
DESCRIPTION OF FOSSILS. 


I. AMMONEA. 
A, AMMONEA TRACHYOSTRACA. 
Family : CERATITIDZ. 
Sub-family - DINARITIN A, 





Genus: CERATITES, de Haan. 


For the general character and classification of the genus Ceratites I refer to 


jungen der K. K. Geologischen Reichs-Anstalt Vienna X., 1882), p. 18; “ Arktische 
Triasfaunen,’ (Memoires de l’académie impériale de sciences de St. Pétersbourg 
VII. ser. T. XXXITTI., No. 6,1886), p. 19 ; “Die Cephalopoden der Hallsteetter Kalke,”’ 
Vol. If. (Abhandlungen der K. K, Geologischen Reichs-Anstalt, Vol. VI, pt. 2, 
1893, p. 397). 

In the Muschelkalk of the HimAlayas this genus is represented by 26 species. 
Among them 17 belong to the group of the Circumplicati, 4 to the group of the 
Nodosi, 8 to the group of the Subrobusti, 2 probably to the group of the Geminati. 

In the Indian Muschelkalk, as in the Arctic-Pacific province of the Trias, the 
Ceratites of the Circumplicati group predominate. As to their family affinities, 
they seem to fall naturally into three sections. One of them contains the descend- 
ants of Ceratites polaris, Mojs.,one of the most remarkable forms of the Arctic- 
Pacific province, whilst the two other sections are closely related to species of the 
Mediterranean Trias. One of these two sections is represented by Certatites Wetsoni, 
Oppel, and a second species of the Wetsoni type, both closely allied to Ceratites 
Erasmi, Mojs., of the Alpine Muschelkalk. The other subdivision comprises the 
groups of Ceratites onustus, Oppel, and Ceratites Vyasa. Both seem to possess a 
close relationship to the European Ceratites Zezianus, Mojs., of which species un- 
fortunately we have a rather imperfect knowledge only. Inthe Alpine Muschelkalk 
Ceratites Erasmi and Ceratites Zezianus appear as isolated forms. ' 

The most important forms among the Ceratites of the Circwmplicati group are 
those which may rightly be considered to be descendants from Ceratites polaris, Mojs., 
from the Posidonomya Limestone of Spitzbergen. In his valuable memoir on the 
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triassic fauna of the Arctic-Pacific province E. v. Mojsisovics has justly laid some 
stress on the relationship of the Indian Ceratites Voiti, Oppel, to the group of | 
Ceratites polaris. My examination of the rich material collected by Griesbach and 
myself has proved the existence of a considerable number of species representing 
this type in the Indian Trias. Among them Ceratites Hidimba of the Himalayan 
Muschelkalk is the nearest allied form to Ceratites Lindstraemi, Mojs.,and Ceratites 
Oebergi, Mojs., from Spitzbergen. In Ceratites Hidimba one or two ribs rise from 
faintly-marked umbilical tubercles on the inner whorls, whilst on the outer whorl 
the umbilical tubercles gradually disappear and the ribs do not separate into 
branches, On the shell radial growth-lines peculiar to the Ceratites of the Polaris 
group are well defined in Ceratites Hidimba. Ceratites Dungara differs, inas- 
much as its ribs become stouter near the middle of the sides and also near the 
siphonal edge. Forms closely allied to Ceratites Hidimba are Ceratites Arjuna 
and Ceratites Visvakarma, with single radial ribs. A further stage of development 
is marked by Ceratites Ravana and its allies. The sculpture of their shell differs 
considerably from Ceratites Hidimba. In them, the umbilical tubercles persist 
in the adult stage and the ribs are, asa rule, divided on the outer whorl. To 
Ceratites Ravana, Ceratites Atravata stands in a relationship similar to that exist- 
ing between C. Dungara and C. Hidimba. Ceratites Voiti, Oppel, may be con- 
sidered as the most developed form of this group. In this species the ribs are not 
only divided on the sides of the body-chamber, but they develop into protracted, 
flat, lateral and marginal tubercles. 

Both with reference to their sculpture and to the nature of the sutural. line, 


_ the Indian representatives of the group of Ceratites polaris, mark a higher stage of 


development than the geologically older forms from the Spitzbergen Posidonomya- 
limestone. Even Ceratites Hidimba, which species shows the greatest resemblance 
to the Arctic forms, characterised by a small number of single ribs, shows deep, 
finger-like denticulations on the base of the lobes. ‘The borders of the saddles are 
denticulated and their upper extremities faintly indented. Among other forms 
belonging to this group a small number only possess saddles, which are serrated at 
their upper extremities. In most of them, as in Ceratites Voiti, Ceratites Ravana, 
Ceratites Airavata, the saddles are brachyphyllic.! | 

Types of such ancient character as are represented by the group of Ceratites de- 
ciptens, Mojs., in the Arctic-Pacific Trias are not met with in the Indian Muschel- 
kalk. 

Within the group of the Ceratites nodosi, a near relationship may be ob- 
served between Ceratites Thuillieri, Oppel, and Ceratites Himdlayanus, Blanf., to 
Ceratites trinodosus, Mojs., the well-known leading species of the upper portion of 
the Alpine Muschelkalk. Ceratites Kamadeva and Ceratites Kuvera bear sufficient- 
ly distinct characters to afford a wider separation from Mediterranean types. 

The group of the Ceratites subrobusti is represented by three species in the 
Muschelkalk of the Himélayas. One of them, rather imperfectly preserved, may 


i make use of this term in the sense given to it by E. v. Mojsisovies in “ Arktische Triasfaunen” 1. 0., p» 63 
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be compared with Ceratites Uiddendorfi, Keys. The second is allied to Ceratites 
subrobustue, Mojs., from the Olenek-beds of Siberia, but differs by more exten- 
sive denticulation of the sutures. Sharply-pointed fingers reach almost to the 
upper extremities of the saddles, whereas in the true Ceratites subrobustus, occurring 
also in the rock-group between the Muschelkalk and the Otoceras-beds of the 
Himélayas, the borders of the saddles are not serrated. A similar remark applies 
to the third species, Ceratites truneus, Oppel. Its sutures are more highly deve- 
loped than in the geologically older forms of this group from the Trias of the 
Arctic-Pacific region. 

Of the two species, which I have placed into the group of the Ceratites Gemi- 
natt, only one can be referred to this group with full certainty. Even this form is 
only represented by a single, rather imperfect specimen. Nevertheless the fact 
alone is of sufficient interest, that forms belonging to the Geminati group, hitherto 
unknown from the Indian Trias, do occur in this formation. It forms a new con- 
necting link between the faunas of the Arctic-Pacific province and the Himalayan 
region. 


a. GROUP oF THE CERATITES CIRCUMPLICATI. 


1, CERATITES Wetson1, Opret, Pl. I, fig. 6, 


1865. Ammonites Wetsoni, Oppel, Palaontologische Mittheilungen aus dem Museum des Konigl. bayr. Staates 
I, Taf. 86, fig. 2, p. 291. 

1882. Ceratites Wetsoni, E. von Mojsisovies, Die Cephalopoden der Mediterr anen Triasprovinz, Abhandlun- 
gen der K. K. Geologischen Reichs-Austalt, in Wien, X., 1882), p. 43. 

A. Oppel has founded this species on a very imperfect fragment of a cham- 
bered outer whorl. In the shape of the shell, involution and sculpture, it shows a 
close affinity with Ceratites Lrasmi, as has been shown by E. v. Mojsisovics. 

The whorls are much higher than broad, with slightly convex sides, which 
converge obliquely towards the ventral area. The greatest thickness of the whorl 
coincides with the lower third of its height. From the line of their greatest thick. 
ness the sides of the whorls bend down to the umbilical suture in a more convex 
curve. The ventral area is sharpened and forms with the sides of the whorl an 
obtuse edge. 

Near the umbilical suture rise simple, broad folds, which gradually disappear 
towards the siphonal margin. They are most prominent near the lower third of the 
sides. The rather imperfect preservation of the Specimen under description makes 
it impossible to give the accurate number of folds on one volution. Oppel’s figure! 
is unsatisfactory in this respect and does not give a clear representation of this 
sculpture. 

Sutures.—As has been shown by E. v. Mojsisovics, the lobe-line differs consi- 
derably from Ceratites Erasmi, E. v. Mojs. The upper extremities of the saddles 
are much broader and not serrated. The serration rises on the sides of the saddles 

‘1,0. Pl. 86, fig. 3, 


a 
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only to the middle of their height. The inferior lateral lobe is much higher situ- 
ated than the principal. From the first auxiliary lobe follows a broad saddle with. 
out any trace of denticulation and a second, considerably protracted auxiliary lobe. 

In this respect Ceratites nodogus, de Haan, and Ceratites semipartitus, Montf., 
from the German Muschelkalk, show a similar arrangement of the lobe-line. . 

Locality, number of examined specimens.—Spiti (no particular locality known) 
1, Oppel’s type-specimen from the Schlagintweit collection in the Paleontological 
Museum in Munich. 


2. CEBATITES SP, IND. EX. AFF. C. Wersont, Pl. I., fig. 3. 


In my collection from the Muschelkalk of the Shalshal cliff near Rimkin 
Paiar Encamping Ground (Painkhanda), I have a specimen of this species, 
which consists of a very imperfect fragment of the outer whorl. This form seems 
to be closely allied to Ceratites Wetsoni, Oppel. The transverse seetion differs slight- 


"ly by its greater thickness, The sides of the whorls are more convex and gradual- 


ly bend towards the round siphonal area without defined borders. The lower part 
of the lateral area bears simple, strongly developed folds, which disappear near the 
ventral margin. The total number of folds on the last volution seems to be slight- 
ly greater than in Ceratites Wetsoni. With reference to its shape this species is still 
more closely allied to the Mediterranean Ceratites Erasmi, especially when consi- 
dering its flatly rounded siphonal area, although the latter is less sharply defined 
from the lateral parts of the whorl than in Ceratites Erasmi. 

The sutures, so far as preserved, are entirely identical with those of Ceratites 
Wetsont. In this form also, the principal lateral lobe is characterised by its re- 
markably deep position. The upper extremities of the saddles are broad and not 
serrated. As the umbilical margin is wanting in our fragment, the lobe-line can 
only be examined as far as to the first auxiliary saddle. 


3. CERATITES Vortr, Opret, Pl, II., fig. I, 2. 


1863. Ammonites Voiti, Oppel : Palacontologische Mitthelungen I. p. 276, Taf. 77, fig. 1. 

1865. Ammonites Thuillieri, Stoliczka: ex parte Memoirs, Geological Survey of India, V., Pt. I., p. 57. 

1866. Ammonites Voiti, Beyrich : “ Uber einige Cephalopoden aus dem Muschelkalk der Alpen und iber 
verwandte Arten. Abhandlgn. Kén. Akademie der Wissensch. in Berlin, 1866, p. 115. 

1882. Ceratites Voiti, E. vy. Mojsisovics : Die Cephalopoden der Mediterranen Triasprovinz, p. 27. : 

1886. Ceratites Toiti, E. v. Mojsisovies : “ Arktische Triasfaunen:’’ Mém. de l’académie impér. des sciences de 
St. Pétorsbourg, sér. VIL, T. XXXIIL., No. 6, 1886, p, 21. 


Dimensions. 


Fig.l. Fig. 2. 
Diameter of the shell ‘ - 100mm. 83 mm. 
Height of the Jast whorl 45 4 37 yy - 
Thickness of the 


”9 e ° e e e e - ry 28 99 21 ” 
Diameter of the umbilicus . : ‘ ‘ - 2 , 18 ,, 
Ceratites Voité is characterised b 


y slowly increasing, very involute, compressed 
whorls. It is rather unfortunate 


that in none of my specimens the inner volutions 
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are satisfactorily preserved. N evertheless the existence of a deep, scale-like umbili- 
cus is probable, as may be concluded from the steep umbilical wall, visible in the 
outer whorl of Oppel’s ty pe-specimen (fig. 2). Itis only well defined in the innermost 
extremity of this whorl. _ Eater on, the sharp umbilical Margin disappears and the 
lateral parts of the whorl bend with gradually increasing convexity towards the um- 
bilical suture. Quite close to the latter, their inclination becomes perpendicular. 

The ventral area is narrow, not carinate and sharply rounded. In the speci- 
men figured in fig. 1, it becomes broadly rounded near the end of the outer whorl. 

All the specimens examined are completely chambered. 

The sides are slightly curved and covered with numerous broad ribs, rising 
near the umbilical suture. The lower portion of the ribs, as far as the umbilical 
margin, is directed backwards. In the middle portion of the lateral parts the direc- 
tion of the-ribs is perfectly radial. The ribs develop into faint tubercles in the um- 
bilical margin and into strong elongated swellings or * bumps ” near the middie of the 
sides. In the specimen fig. 1, these « bumps” take the shape of genuine tubercles 
in the last portion of the outer whorl. In the upper portion of the lateral] parts the 
ribs become less prominent, They get broader and flatter and are strongly turned 
towards the aperture. A considerable number of them almost reach the middle of 
the siphonal side. In the specimen before mentioned, the two last ribs seem to 
extend into marginal tubercles, The ribs are partly simple, partly divided by the 
Jateral swellings near the middle of their height. Besides the principal ribs, interme- 
diate ones occur, which do not reach the umbilical margin. The proportion of simple 
and bifurcated ribs differs widely in different specimens. In Oppel’s type-specimen, 
for instance, the bifurcation of ribs is the rule, whilst in the specimen figured in fig. 
I, the greater number of ribs remain undivided. 

Sutures.—The sutures are brachyphyllic. The saddles are denticulate, even 
in their upper portion. The siphonal lobe is broad and short. Three auxiliary lobes 
and two auxiliary saddles stand between the umbilical margin and the umbilical 
suture. E. v. Mojsisovics asserts, on the strength of his examination of the lobe-line 
in Oppel’s type-specimen, the existence of a “ remarkable tripartite auxiliary saddle 
outside the umbilica] margin.”” In Oppel’s type-specimen the last whorl, at a height 
of 34 mm., shows indeed only a series of single indentations near the first auxiliary 
lobe. But in the specimen fig. 1 the deep intersections of this are clearly visible at a 
height of the whorl of 40mm. As these interzections are ag deep as the first auxili- 
ary lobe, we are, I think, no longer able to speak of one tripartite auxiliary saddle, 
but must admit the existence of two different auxiliary saddles with three interven- 
ing auxiliary lobes. af 

Locality, number of specimens examined.—Kunzum Pass (Spiti), 1, Coll. Schla- 
gintweit, Oppel’s type-specimen; Kuling (Spiti), 1, Coll. Geological Museum, 
Calcutta; Rimkin Paiar, 1, Coll. Griesbach. | 

E. v. Mojsisovics remarks the affinity of Ceratites Voiti to Ceratites Petersi, 
Mojs., from the red marble of the Schreyer Alpe (Salzkammergut). Both Species 


' L.c. Pl. XI, fig. 10, Pl. XL, fig. 14, p. 27. 


es 


rr ee 
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offer indeed a good many analogies in spite of differences in the details of involu- 
tion and sculpture and in the arrangement of the sutures. Ceraties Voitt possesses 
a wider umbilicus and narrower whorls in consequence of its lesser involution. 
In Ceratites Petersi, the ribs are most prominent in the lower portion of the lateral 
parts. The upper portion of the saddles is not denticulated. 


4, CERATITES RavANA, nov. sp., Pl. II., fig. 5, var. Pl. IL., fig. 3. 


Dimensions. 
Diameter of the shell . ‘ . ei. ve : . : . - 86 mm. 
Height of the last whorl . . ° ° . ° . . BAY ae 
Thickness of the ,,__,, ; ° . ° - ° . . ‘ 24 4, 
Diameter of the umbilicus ‘ : ; ‘ ° ‘ . ‘ . 28 


99 


This species is most closely allied to Ceratites Voiti, Oppel. Ceratites Voit, 
with which it agrees in general shape, is a little more involute, has higher whorls and 
a narrower transverse section. The siphonal area in Ceratites Ravana is less sharply 
rounded. Even in the last whorl, of which almost two-thirds belong to the body- 
chamber, the umbilical wall is perpendicular, occasionally even slightly overhang- 
ing and separated from the lateral parts by a well-marked umbilical edge, as in 
Ceratites Petersi, E. v. Mojs. (Die Cephalopoden der Mediterranen Triasprovinz- 
Pl. XL., fig. 14, p. 27). 

Essential differences are presented by the shape of the sculpture, In Ceratites 
Ravana, tolerably flat, broad ribs rise near the umbilical margin, with tuberculate 
elevations. The ribs run almost straight, or with a very slight forward curve across 
the lower portion of the lateral area. Below the middle of the sides, they form 
a small prominence and become falciform. Near the siphonal margin they are 
strongly bent forward, in the meantime becoming broader. Near the end of the 
outer whorl they reach across the siphonal margin to the middle of the ventral area, 
where they meet at an angle of 70°, swelling out gradually. A few ribs only are 
single. Most of them are already bifurcate when rising near the umbilical margin. 
Between the principal ones, secondary ribs are intercalated in the upper portion of the 
lateral parts. In some of the principal ribs, a second bifurcation may be noticed. 

Sutures.—There is a great resemblance with the ‘lobe-line of Ceratites Voiti. 
The sutures are brachyphyllic, the indentation affecting even the upper extremities 
of the saddles, The principal lateral saddle is higher than the siphonal saddle, 
as in Ceratites Voiti. The first auxiliary lobe terminates in three sharp points and 
descends nearly as low as the inferior lateral lobe. One bipartite auxiliary saddle 
follows. The second auxiliary lobe is divided by the umbilical suture. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
E. g., 3, Coll. Diener ; 1, Coll. Griesbach ; Bambanag cliffs (Girthi valley), 1, Coll. 
Diener. | 

Ceratites Havana var—I have met with a form which differs: from the last 
described species in possessing a more discoidal outline, higher outer whorl and more 
rounded vential area, but I have considered it best to look upon this furm as only 8 
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variety of C. Ravana. The dimensions of a specimen from Rimkin Paiar (PI. qr. 
fig. 3), belonging to this variety, are as follows:— 


Diameter of tke shell ‘ : ; ‘ . ‘ : . ; ‘ 49 mm. 
Height of the last whorl. ; : . : : ; ‘ ° oe 
Thickness of the ,, _,, 7 ‘ e ‘ : ; . ‘ . TS: 4s 
Diameter of the umbilicus ; ‘ ‘ ‘ > ° ‘ ° ; ll 5 


The whorls overlap each other to such an extent that nearly two-thirds of 
the height of the last whorl are filled up by the preceding one, The umbilical 
margin is well marked. The umbilical walls are perpendicular but lower than in 
the genuine Ceratites Ravana, which is characterised by a deeper umbilicus. 

Sculpture and sutures entirely agree with those of Ceratites Ravana. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar, 1 
Coll. Diener ; Lissar Valley, south of Dharma Nr. XI., 1, Coll. Griesbach. 


5. CERATITES, nov. sp. ind. ex aff., C. Ravana. PI. IL, fig. 4. 


Another species is allied to Ceratites Ravana, which is represented in my col- 
lection only by unsatisfactory fragments derived from the topmost strata of the 
Muschelkalk on the southern slope of the Utadura (Johar). 

The more complete fragment comprises a little more than the half of the outer 
whorl and belongs almost entirely to the body-chamber. The shell is flat, discoidal 
with a very high and narrow cross-section. Its involution is greater and its whorls 
increase more rapidly than in Ceratites Ravana. The siphonalareais rounded. The 
well-marked umbilical margin is surrounded by a perpendicular wall. 

The shape of the transverse section is very characteristic, As far as to the 
lower third of the lateral parts the sides are entirely flat, but from there, bend down 
in a slight curve towards each other. In the section, therefore, a very obtuse edge 
marks this place. 

Near the extremity of the outer whorl the proportion of the height to the 
width of the cross-section is as 27:14. As my specimen doses not PERE te exact 
measurements of the other dimensions, I must refer to the figure. 

As in Ceratites Ravana, the sculpture consists of falciform ribs, the extremities 
of which are strongly bent forward near the siphonal margin. Single ribs have 
not been observed ; there are only bifurcate and intermediate ribs. The bifurcation 
takes place either near the umbilical margin or near the lower third of the lateral 
parts, where it is combined with a slight swelling of the ribs. No similar swelling 
is visible near the umbilical margin. Towards the siphonal margin the ribs onlarge 
considerably, but without flattening. 

Sutures.—The sutures differ but slightly from those of Ceratites Ravana in 
shape and arrangement. The saddles are equally brachyphyllic and rather high, 
especially the siphonal saddle. The principal lateral lobe shows unusually deep 
fingers along its base. The first auxiliary lobe is bipartite. The only auxiliary 


saddle is a simple undivided arch. 
c 2 
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6. CeRaTiTss, nov. sp. ind. ex aff., C. Ravana. Pl. IL, fig. 6. 


‘To another species, closely allied to Ceratites Ravana, belong two fragments of 
outer whorls. One of them, bearing the label “ Spiti,” is in the Schlagintweit col- 
lection and marked by Oppel as Ceratites Voiti. The other fragment was collected 
by myself in the Muschelkalk of the Shalshal cliff near Rimkin Paiar Encamping 
Ground (Painkbanda). 
 Oppel’s specimen shows a portion of the body-chamber and a few traces of the 
preceding inner whorl. This is one of the two specimens mentioned by E. v. Mo}- 
sisovics in his notice on Ceratites Voitt (Cephalopoden der Mediterranen Triasprovinz, 
p. 27). The transverse section is narrower and higher than in Ceratites Ravana 
(height 39. mm., thickness 92.mm.). The lateral parts of the preserved whorl are 
covered with more numerous ribs, but the shape and the direction of the ribs are 
almost identical in both species. Besides the strong umbilical tubercles, faint 
tubercle-shaped elevations rise in the lower portion of the lateral area. In the frag- 
ment from Rimkin Paiar, these lateral tubercles are still more clearly marked. It 
is in these lateral tubercles that the ribs usually bifurcate. 


”. Cepatires AIRAVATA, nov. sp. Pl. IV., fig. 3. 


e 


Dimensions. 
Diameter of the shell . . ‘ ‘ - 3 . : ‘ 55 mm. 
Height of the last whorl ° e ° . e e ° « e 27 99 
Thickness of the ,, 1» ‘ é ; : ‘ ; . : ‘ 17 , 
Diameter of the umbilicus ; ‘ : ‘ ‘ . ; ‘ 5 9 , 


To Ceratites Ravana, Ceratites Airavata stands in much the same relationship 
as Ceratites Dungara (Pl. ITI., fig. 2) to CeratitesHidémba (P1.IIL., fig. 1). There 
are many affinities between the two species in general shape as well as in involution 
and sculpture. Ceralites Airavata has a narrower umbilicus, a lower. aperture, 
and its flatly rounded ventral area encloses an obtuse angle with the flattened lateral 
parts. The last whorl overlaps two thirds of the preceding one. The umbilicus is 
very narrow and deep, so that only thin strips of the inner whorls are visible. The 
umbilical margin is sharply marked and separated from the umbilical suture by & 
perpendicular wall. 

In the present specimen one third of the last whorl belongs to the body-cham- 
ber. 

The sculpture of the inner whorls consists of flat radial ribs, whilst in the outer 
whorl it approaches somewhat the sculpture of Ceratites Ravana. As a rule two, 
sometimes-even three, ribs rise from strong, tubercle-shaped elevations near the 
umbilical margin, and run in a falciform direction across the lateral parts towards 
the siphonal margin. In the middle of the sides some of the ribs become bifurcate. 

A point of difference between Ceratites Ravana und the present species is marked 
by the existence in Ceratites Atravata, of well-defined tubereles near the siphonal 
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margin, which correspond with the termination of the ribs, whilst in Ceratites 


Ravana the ribs gradually flatten towards the siphonal area. 

Sutures.—The differences in the sutures of Ceratites Airavata, Ceratites Voiti, 
and Ceratites. Ravana are only insignificant. In all these forms the saddles are 
brachyphyllic and serrated up to their topmost extremities. In the present species 
the first auxiliary lobe is more strongly indented than in Ceratites Voiti. Between 
this lobe and the umbilical suture appear to follow two auxiliary lobes and as many 
saddles. But the preservation of my specimen does not permit a very precise de- 
scription. 

Locality, number of spec imens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 


8. CERATITES, nov. sp.ind. Pl. IV.,, fig. 4. 


Dimensions. : 
Diameter of the shell  . ‘ ‘ : : j ‘ A ‘ ; 51 mm. 
Height of the last whorl ‘ ‘ : ‘ ‘ ‘ ‘ ‘ (EC -y 
Thickness ofthe ,,__,, : ‘ 7 ¥ é ‘ . 3 ‘ aD «és 
Diameter of the umbilicus ? 


The only specimen of this species is in my collection, but is unfortunately in a 
rather unsatisfactory state of preservation. The lower portion of the last whorl 
especially is but partially preserved. Neither the shape of the inclusion of the 
inner whorls nor the sutures have been completely studied, 

This remarkable species has a very high last whorl, and a rounded, highly curved 
ventral area. The inner whorls show a broad, elliptical transverse section, and in- 
crease but slowly. Their lateral parts are covered with broad, strong, straight ribs, 
either radial or directed obliquely forward. The height of the cross-section of the 
outer whorl rapidly increases and the ribs gradually disappear,—so much so, that 
their place is taken by flat folds which consist of numerous thin radial striae, which 
do not reach the siphonal margin. 

Sutures.—Of these only the siphonal lobe, the siphonal saddle and the principal 
lateral lobe are preserved. The Jobes are broad and deeply indented along their 
base. The upper extremity of the siphonal saddle is not serrated. 

I have not considered it advisaple to assign a specific name to this remarkable 
form, as in consequence of the imperfect state of preservation its diagnosis is rather 
incomplete. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 


9. CeRATITEs Hiprmsa, nov. sp., Pl. IIlI., fig. 1. 


Dimensions. 
Diameter of theshell . ‘: : j > ‘ ‘ . ° » 121 mm. 
Height of the last whorl ° ° e . * ° ’ e e 45 ” 
Thickness of the ,, _,, ‘ e ‘ é ° : ‘ ° « 8, 
Diameter of the umbilicus ‘ ‘ - ‘ a ‘ ‘ : « “RM x 
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Shell with flat, slowly increasing whorls, overlapping one-third of the preceding 
whorl, A slight egression is perceptible in the external whorl.' The flattened, but very 
slightly curved lateral parts pass into the strongly rounded siphonal area without any 
marked border. Nor is the umbilical margin sharply marked in the outer whorl but 
bends gradually down in a flat curve towards the umbilical suture. Only the inner 
whorls are separated from each other by a steep wall, which surrounds the umbilical 
margin. Transverse section high, rectangular, with rounded edges. 

The sculpture consists of numerous ribs, directed slightly forward towards the 
mouth and considerably narrower than the intervals between them. They terminate 
near the siphonal margin, by forming faint prominences, from which they turn 
sharply forward flattening out rapidly. In the middle portion of the lateral area, 
the ribs show a slight wavy curve, interrupting their straight direction. Here a 
second maximum of height is attained by the ribs, but these elevations are not sufii- 
ciently defined to give them the character of tubercles. The transverse section of 
the ribs is of a triangular, sharp and roof-like shape, the intervals describe regular 
arches in their section. The ribs disappear near the rounded umbilical margin. 

It is only the outer whorl, which is characterised by this kind of sculpture. In 
the inner whorls the ribs rapidly and considerably decrease in strength, whilst they 
seem to reach their greatest intensity near the middle portion of the body-chamber. 
Consequently the lateral parts of the inner whorls are only covered with flat, wavy 
folds,.which show the same direction and arrangement, as the ribs on the outer 
whorl. Most of these folds are dichotomous. They bifurcate near the umbilical 
margin, whilst the rest remain undivided. Near the umbilical margin of the inner 
whorls traces of tubercles are visible, from which these folds rise. 

Number of ribs in the last whorl: 30. 

In the specimen figured Pl). III. fig, 1, one-half of the last whorl belongs to the 
body-chamber. | 

In the inner whorls a portion of the shell is preserved. It shows the well- 
marked transverse growth-lines so characteristic of the Ceratites of the group of 
Ceratites polarie, Mojs. (Arktische Triasfaunen 1. c. p. 80, 34). | 
Sutures.—There is a great resemblance between Ceratites Hidimba and Ceratites 
Voitt, Oppel, regarding the arrangement and general shape of the sutures. Two 
auxiliary lobes, and one quadripartite auxiliary saddle are situated outside the umbi- 
lical suture. The great height of the siphonal tubercle, which nearly equals the 
siphonal saddle, is very remarkable. The walls of the saddles are intersected by 
deep, finger-like indentations up to the middle of their height. The upper extremities 
of the saddles are but faintly serrated. In Ceratites Voiti both the brachyphyllic 
indentation of the saddles and the partition of the auxiliary saddle are further deve- 

* This term has been introduced by E. von Mojaisovies (‘Die Cephalopoden der Hallstetterkalke,” p. 11) to 
express the change in the spiral line, which appears in the body-chamber whorl of adult specimens of some triassic 
genera (LZobstes, Didymites, Homerites, Jovites, etc.). It shows itself either as a contraction near the margin of the 
aperture only, or, ss for instance in Tropites and Jovites, over the larger part of the last whorl. In the latter case & 


shortening of the height, or at least a lessening of the ratio of inorease of height, appears along with the egression. 


This egresston or contraction of the whorl ought to be distinguished from the evolwtion, which term means the dis 
Junction of the whorls, as in Crioceras or Choristoceras, | 
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loped. In Ceratites Hidimba the auxiliary saddle shows a tripartite arrangement 
of serration. Of these three indentations, the central intersects it, it is true, some- 
what deeper than the two others, but still without leading to an individualisation of 
the two parts, which would stamp each of them as forming an independent auxiliary 
saddle. In Ceratites Voiti, however, this idcision is as deep as the first auxiliary 
lobe. There can be no doubt, therefore, about the existence of two independent 
auxiliary saddles in the last-mentioned species. In the septa immediately preceding 
the beginning of the body-chamber, the first leaf of a second auxiliary saddle 
appears outside the umbilical suture, 

Locality, number of specimens eramined.—East slope of Tsang Tsok La, Hop 
Gadh, Hundés, 1, Coll. Griesbach ; Tibet (?), precise locality not known, 1, Coll. 
Schlagintweit (from the Paleontological Museum in Munich), East slope of the 
Marchauk Pass, N,-W. of Barahoti Encamping Ground (Painkhanda), 1, Coll. Gries- 
bach. 


10. CeratirEs, sp. ind. ex. aff. C. Hrprmpa, PI. III, fig. 3. 


A species, probably very closely allied to Ceratites Hidimba, is represented 
by two rather fragmentary specimens, One of them consists of a fragment of an 
entirely chambered whorl, and belongs to the collection of the Geological Museum 
in Calcutta, and comes, I believe, from Spiti (the locality is not marked on the 
label). The other, an outer whorl, with a portion of the body-chamber, I collected 
myself near Kiunglung Encamping Ground, on the southern slopes of the Niti-Pass. 

The principal difference between Ceratites Hidimba and this form consists in 
its considerably greater number of ribs, In the specimen from Kiunglung, having 
a diameter of 160mm. the ribs occur to the number of 18 on half of one circuit. 
In the (better preserved) fragment from the Geological Survey’s collection the ribs 
swell into slight, protracted elevations near the middle portion of the lateral parts. 
Intermediate ribs sometimes occur. ; 

Sutures.—This species has many affinities with Ceratites Hidimba, both in the 
structure of the lobe-line and in the lobes and saddles themselves, The saddles 
only differ by being somewhat broader. Their upper extremities are serrated. The 
bipartite character of the auxiliary saddle is more developed than in Ceratites 
Hidimba. The incision of this saddle is sufficiently deep to cause the individual- 
isation of two independent auxiliary saddles. 


11. Cepatites DunGaRa, nov. sp., Pl. II., fig. 2. 





Dimensions. | 
Diameter of the shell ; : ; ; ; ‘ Z ‘ ‘ . 88 mm. in| ul 
Height of thelastwhol  . . . . 2.  . «© «© « 385 , | | L | 
Thickness of the ,, ,, ‘ 2 : 3 , ‘ , . - 27 9 a | y 
Diameter of the umbilicus : ¢ ‘ ‘ ; ; ; ° = “289s ie ih | 


The following characters separate this species from Ceratites Hidimba, which it a} 





16 HIMALAYAN FOSSILS. 


closely resem bles in general appearance, involution and sculpture. The transverse 
section is more rounded, almost elliptical, the siphonal area is narrow and highly 
rounded, the lateral parts are more convex, and covered with ribs which bear well- 
marked lateral tubercles and stronger prominences near the siphonal margin. In the 
last whorl these prominences take the shape of true marginal tubercles. Between 
the lateral and marginal tubercles the ribs run in a more strongly bent curve than 
in Ceratites Hidimba. 

The occurrence of intermediate ribs is not limited to the inner whorls. 

The specimens in my collection are entirely chambered. 

Sutures.—Arrangement and shape of the sutures connect this species closely 
with Ceratites Hidimba. The bipartition of the auxiliary saddle is not sufficiently 
deep, to consider its two parts as independent saddles. As in Ceratstes Hidimba, 
in the last whorl of the specimen figured Pl. Il. fig. 2, a second auxiliary saddle 
appears outside the umbilical suture, and is divided by the latter. 

Locality, number of specimens examined.—Lilang, Spiti, 1; Kuling, Spiti, 1; 
both from the Geological Survey’s collection in Calcutta. 


12. Cernatitzs VisvAKABMA, nov. sp., Pl. IV., fig. 2. 


Dimensions. 
Diameter of the shell ; ; ‘ ; ‘ ‘ ; ‘ : . 106 mm. 
Height of the last whorl  . , ‘ ; : : ‘ é . 4l ;, 
Thickness of the ,, ; ‘ ; : ; ‘ ° ° o 26 y 
Diameter of the umbilicus : ° a ° ; ° ° : ; 39 


The present species is distinguished by very slowly increasing whorls, overlap- 
ping each other not quite to a third part of their height. The shell is rather com- 
pressed, the last whorl high, and rounded. In the beginning of the last and 
entirely chambered whorl the ventral area is still strongly curved. Only towards 
the extremity of the outer whorl it becomes more gently rounded. No marked 
border separates the siphonal area from the lateral parts. They gradually pass 
into each other, the convexity of the flanks increasing as they approach the ventral 
part. The umbilical margin is equally rounded in the outer whorl. The rather 
fragmentary preservation of the inner whorls in the only specimen known to me 
does not permit a more exact description of the umbilical region. 

The sculpture consists of simple radial ribs, which occur to the number of 28 
on the outer whorl. These ribs are but faintly marked in the beginning of the 
outer whorl and become more prominent only in the adult stage. They are slightly 
rounded on their edges and bend down symmetrically on both sides, towards the 
intervals separating them. The maximum of their height coincides with the 
middle portion of the lateral parts. Their arrangement is symmetrical on both sides 
of the siphonal area. 

A more compressed shell, much more slowly increasing whorls and radial 


direction of the straight, undivided ribs, separate this species from Ceratites Hidimba 
to which it stands in some relationship. 


Ev¥e ¢ 
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Sutures.—The lobe-line closely resembles that of Ceratites Hidimba in its ar- 
rangement. The siphonal tubercle is bipartite. The siphonal lobe is divided by a 
deep indentation into two parts, the margins of w1ich are serrated. The second 
lateral lobe is on a level with the siphonal lobe. The principal lateral lobe takes 
the deepest position. They all show strongly incised digitations along their base. 
The indentations affect the margins of the saddles, and leave but their upper 
extremities entire. The first auxiliary lobe is strongly indented, and divided alone 
its base by a deeply incised denticulation, resembling in this respect the siphonal 
lobe. The saddles slope somewhat towards the umbilical region. The first 
auxiliary saddle is bipartite. The second auxiliary lobe is divided by the umbilical 
suture. 

This species differs in the arrangement of the lobe-line from Ceratites Hid- 
tmba by the presence of two auxiliary saddles. The quadripartite auxiliary lobe 
of Ceratites Hidimba is developed in this form into two independent, bipartite 
saddles, separated by a deep, intervening denticulation. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground (Painkandha), 1, Coll. Diener. 


13. CERATITES ARJUNA, nov. sp., Pl. IV., fig. 1. 


Dimensions. 
Diameter of the shell : : ; ; ‘ ‘ ; ; : - 122 mm. 
Height of the last whorl . ; : : ; ° . ‘ s- * Pos, 
Thickness of the ,,_ ,, : ; ‘ ‘ ; ‘ ‘ ‘ ° ae 8 
Diameter of the umbilicus ‘ ; . : : ‘ ; j 84 5; 


This beautiful species is distinguished by high, compressed, and slowly increasing 
whorls, overlapping each other to the extent of half their height, and bordered by 
softly curved lateral parts. The umbilicus is not completely preserved. So far as 
one may judge from the fragmentary state of the inner whorls, the shell seems to 
exhibit considerable egresssion from the spire in its last volution. The siphonal 
area is gently rounded and not sharply separated from the lateral parts. In the 
inner whorls an umbilical margin may be noticed, whilst in the last, entirely 
chambered whorl, no marked margin exists, but the lateral parts bend gradually 


. and with continually increasing convexity down to the umbilical suture. 


The last whorl bears 21 radially directed, gently curved ribs. They rise a little 
above the umbilical margin, attain their greatest height before reaching the middle 
of the lateral parts, and flatten out in the upper portion of the sides. They are 
slightly bent forward near the siphonal margin, where they spread considerably. 
They do not disappear completely when passing the ventral side, so much so, that 
the siphonal area in a longitudinal section shows a series of very flat broad 
waves, interrupted by depressions of the same shape. Even near their greatest 
height, the ribs possess rounded edges. ‘They slope much more gently towards 
the aperture than to the reverse side, where their slope is steep. They increase in 


height and thickness as they approach the inner extremity of the body-chamber. 
. D 
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On the siphonal area thin transverse growth-lines may be seen, especially in 
those places, where the ribs pass it in the shape of flat, broad folds. 

Sutures.—The examinatiot of the details of the lobe-line is rather difficult in 
consequence of the bad preservation of the specimen. In the shape of the sutures 
Ceratites Arjuna differs considerably\from all the other mentioned species of the 
“‘ Circumplicati”? group, The principabJateral lobe is very deep. The siphonal 
saddle and the two lateral saddles are situated on almost the same level. Their walls 
are strongly serrated up to the last entire archy The second lateral saddle is followed 
by a very remarkable and long auxiliary lobe, those denticulations, to the number 
of six or seven, are perfectly equal in size oo ae The second lateral lobe is 
but very little deeper than this auxiliary lobe. ’ 

Locality, number of specimens examined.—Shalshal cliff near Rimkin :Paiar 
Encamping Ground, 2, Coll. Diener. as 





14. CERATITES oNUSTUS, OPPEL. PI. | fig. 


1863. Ammonites onustus, Oppei, Palwontologische Mittheilungen aus dem Museur'g des K. bayr. Staates, 
1863, Pl. 77. fig. 2, p. 277. 


_ 1865. Ammonites Blanfordi, Salter, Palzontology of Niti, Caloutta, 1865, p. 66, Pl. VAL. fig. 2. 
1865. Ammonites Thuillieri, Stoliozka exparte, Mem. Geol. Survey of India, Vol. V., PA L., p. 57. | 
1882. Ceratites. onustus, E. v. Mojsisovics, Die Cephalopoden der Mediterranen. TriasprovNnz, p. 44, 


The only specimen of this Species which I have seen, Oppel’s typ\e-specimen 
from the Schlagintweit collection, is the fragment of a chambered whol, which 
consists of nearly half a volution. The specimen, to which according to\modern 
practice no specific name ought to have been assigned, is so much damage, that 
in the figure (Pl. I. fig. 5) the whorl appears higher at its outer, than at its Naner, 
extremity. In a transverse section of the latter, the Proportion of height to 
thickness is 41mm, to 28mm. : 

The ventral area is broad and gently rounded, neither carinate nor sharply 
Separated from the lateral parts. The sides are almost flat and in the lower 
portion of the whorl bend gradually towards ‘the umbilical suture. It is on] 
quite near the latter, that their inclination becomes Steeper. From the rounded 
umbilical Margin rise simple radial ribs. Their direction is almost straight towards. 
the siphonal margin, where they terminate without forming any tubercles, ' 
but turn slightly forward. The ribs are separated from each other by irregular 


intervals and are situated asymmetrically to a median plane along the siphonal | 
area. 3 


Sutures.—The arran sement of the sutures ig 


similar to that in Ceratites Thuillieri, — 
but differs Inasmuch ag 


the saddles are considerably broader in our species, As in 
, the denticulations affect the marginal walls of the saddles up to 
r » Which alone Temain entire. Outside the umbilical suture a bipartite 
auxiliary lobe and a bipartite saddle is situated. 
Locality, number of specimens eramined.—Kuling, Spiti, 1, Coll. Schlagin- 
lzontological Museum in Munich (Oppel’s ty pe-specimen), 
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bhai : 
Decal oe > = ae remarks that fragments like Oppel’ s 
life | Ce yo ‘Specific names. He declares himself unable 
mea to distinguish it from Ceratites Thuillieri, an error that can only be explained by 
he Stary Oppel’s rather unsatisfactory figure. In these two species, involution and sculpture 
is th | are so absolutely different, that nohody who has had Oppel’s ty pe-specimens in his 
siphon hands, will identify them for a moment. 
heir wy A species probably identical with Ceratites onustus is Ammonites Blanfordi, 
 follo! Salter (1. c. p. 66). The figure (PI. VI. fig. 2), representing a fragment of a some- — 
nue what smaller diameter than Oppel’s type-specimen, agrees very well, although in 
| he § Ammonites Blanfordi the sutures are not sufficiently preserved and the first auxi- 
liary lobe especially is not visible. E. von Mojsisovics, who had the opportunity of 
n Paiy examining Salter’s type-specimen in the British Museum (Natural-history Museum) 
in London, pronounces its identity with Ceratites onustus and notices its affinities 
with Ceratites Zezianus v. Mojs. (Die Cephalopoden der Mediterranen Trias- 
provinz, Pl. XXXVIL., fig. 3, 4, p. 44) from the “ Buchensteiner Schichten ” of the 
Mediterranean Trias. 
Sama ( 
15. CERATITES Vyasa, nov. sp., Pl. VI., fig. 1, 2. 
Dimensions. 
Diameter of the shell 170 mm 
Height of the last whorl 57 55 
WO Thickness of the ,, __,, 45 5 
re" Diameter of the umbilicus 69 
den This large form seems to be closely allied to Ceratites onustus, Oppel, if it is 
iS permissible to draw any conclusions from the fragment, which Oppel has thought 


worthy of a specific name. 
The slowly increasing whorls leave a wide, rather shallow umbilicus, and are 


distinguished by a considerable difference in the shape of the inrer volutions and of 
the last whorl, containing the body-chamber. The inner whorls are very high and 
almost elliptical in section. In one of the specimens in my collection the height is 
27mm., with a diameter of shell of 78mm., and thickness of 14mm. The siphonal 
part is quite rounded. In the last whorl which overlaps about one-third of the 
preceding one, the height and thickness of the transverse section increase much 
more rapidly. In the meantime the body-chamber becomes comparatively less com- 
pressed, and its ventral area grows flatter. 

The inner whorls are separated from the stair-like umbilicus by a perpendi- 
cular, low wall. In the body-chamber the umbilical margin is marked only by a 


stronger convexity of the Jateral parts. 
In the specimen figured Pl. VI. fig. 1, one-half of the outer whorl belongs to 


the body-chamber. a 
The lateral parts of the inner whorls are provided with straight, radial ribs, 
directed sometimes slightly obliquely forward, and turning sharply forward near the 


siphora] margin, where they die out. The ribs are partly simple, partly ——— 
D 
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The bifurcation takes place in the umbilical margin. Frequently the real ribs are 
accompanied by narrow striae-like elevations, which may be plainly seen in fig. 2. 

The sculpture of the last whorl consists of simple ribs only. They are promi- 
nent, roof-like, acute, with sharpened edges, and their slope is much steeper to- 
wards the aperture than backwards. They rise near the umbilical margin, become 
gradually more prominent in the lower portion of the lateral parts, where they are 
interrupted by a flat, wavy depression, and terminate near the siphonal margin in 
large, stout elevations. A section along the plane of one of these ribs shows an 
almost rectangular shape. The ribs stand asymmetrically to the median plane in 
all the specimens examined. Their direction is not, radial as in Ceratites onustus, 
but strongly oblique, nor are they bent forward near the siphonal margin. The 
intervals which separate the ribs are larger in Ceratites Vyasa. In the last half 
volution the ribs occur to the number of 11. 

Sutures.—The lobe-line bears a considerable resemblance to that of Ceratites 
onustus. The saddles are more protracted ‘and a stronger serration affects their 
walls, leaving but the uppermost extremities entire. Three auxiliary lobes and two 
short, low, auxiliary saddles stand outside the umbilical suture. The auxiliary lobes 
are broader than in Ceratites onustus, which at the same height of the whorl has 
but one auxiliary saddle. | 

Siphuncle.—In the specimen figured Pl. VI. fig. 2, a siphuncle is seen which 
consists of longitudinal fibres and possesses a similar aspect to that found in Ceratites © 
Kamadeva. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground (Painkhanda), 5, Coll. Diener; Bambanag cliffs, Girthi valley, 1, 
Coll. Diener. 

Remarks.— Ceratites Vyasa is still more closely allied to Ceratites Zezianus, E. v. 
Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz, 1882, Pl. XX XVII, 
fig. 3, 4, p. 44), than Ceratites onustus, Oppel. Its shell is less compressed than in 
the Mediterranean species and the last whorl bears a considerably smaller number 
of ribs, which are separated by larger intervals. 


16. CERATITES sP. IND. EX. AFF. O. Vyasa. PI. VII., fig. 6. 


This species, of which only the fragment cf an entirely chambered outer whorl is 
in my possession, may be compared with Ceratites Vyasa. This fragment, which 
comprises about a quarter of a volution, I obtained myself in the Muschelkalk 
of the Shalshal cliff near Rimkin Paiar Encamping Ground. From Ceratttes 
Vyasa, which it resembles in general shape azd involution of the shell, it differs by 
its sculpture and trapezoidal section of the whorls. The lateral parts are almost 
fiat, rounded only near the umbilical region, and diverge considerably towards the 
siphonal margin. In this fragment the width of the aperture near the siphonal 
margin is 83mm, to 24mm, near the umbilical margin, the height of it being 4 
mm, ‘The flatly convex siphonal area is sharply separated from the lateral parts. 
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The ribs are broader and more bulky than in Ceratites V yasa. They become very 
stout near the siphonal margin. 

The arrangement of the sutures differs somewhat from Ceratites Vyasa. The 
saddles are broad and bulky. The whole siphonal saddle and a large portion of the 
principal lateral lobe is situated in the ventral area. The principal lateral lobe is 
deeply incised. The second lateral saddle is followed by a tripartite auxiliary lobe. 
The first auxiliary saddle is divided by the umbilical suture, 


17. OeRatirEs nov. sp. ind. Pl. V., fig. 4. 


Two fragments of body-chambers from the Muschelkalk of the Shalshal cliff 
near Rimkin Paiar Encamping Ground belong to this species, whose nearest allies 
may probably be found amongst the Ceratites of the group of Ceratites Zoldianus, 
E v. Mojsisovies (Die Cephalopoden der Mediterranen Triasprovinz, Pl. X. fig, 
5, 6, p. 89). The proportion of height to width of the aperture is 21: 16 in the 
smaller of the two fragments, 28: 21 in the other. The shell is rather less 
compressed than in Ceratites Zoldianus, which Species it resembles owing to its 
slowly increasing whorls and the character of its sculpture. The lateral parts are 
flat, converging towards the siphonal margin. The ventral area is flatly rounded. 

The sculpture consists of numerous, tolerably broad, radial ribs, slightly curved 
forward near the siphonal margin. Most of the ribs are simple, in some of them, 
however, a bifurcation occurs in the lower portion of the lateral parts. The points 
of bifurcation are marked by tubercle-shaped prominences. 


8. Group oF ta—E CERATITES NODOSI. 


18. (1.) Cerarires THurLirerr,* Orpen. Pl. I, fig. 1, 2. 


1863. Ammonites Thuillieri, Oppel : Palwontologische Mittheilungen a. d. Museum des KOnigl. bayr. Staates 
Stuttgart, 1863, PL. 77, fig. 3, p. 277. 

1865. Ammonites Thuillieri, Stoliczka: ex parte, Mem. Geol. Surv. of India, V., Pt. I., p. 57. 

1866. Ammonites Thuillieri, Beyrich : Abhandlgn. Konig]. Akad. d. Wiss., Berlin, 1866, p. 109. 

1882. Ceratites Thuilliert, E. v. Mojsisovics ; Die Cephalopoden der Mediterranen Triasprovinz, p. 30. 


Dimensions, (Pl. I, fig. 1.) 
Diameter of the shell ‘ ‘ ‘ : ‘ . ; ‘ ‘ - 77mm. 
Height of the last whorl . ; . é ‘ eS . - 33 4 
Thickness of the ,, ” ° ; ; c é 7 ; e 24 ,, 
Diameter of the umbilicus ; ‘ é . ; ; ° ; :. sats 


Ceratites Thuillieri is one of the few species of this genus in the Indian triassic 
province, which has very close affinities to a form of the Alpine Muschelkalk. 
There is no other form among the Indian Ceratites so closely allied to a European 
species, as Ceratites Thuilliert is to Ceratites trinodosus, E. v. Mojsisovics (Die 
Cephalopoden der Mediterranen Triasprovinz, Pl, VIII., fig. 5, 6, 7, 9, Pl. 
XXXVIL., fig. 6, 7, p. 29), 

The typical form of Ceratites Thuillieri, as is characteristically shown in Oppel’s 


* Professor Oppel named this species after Colonel Thuillier, at that yme Surveyor-Genera’ in India, but spe! 
the name incorrectly ; the name should be as adopted in this Memoir. 
EDITOR. 
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figure (Pl. I., fig. 1 of this Memoir), agrees in general shape and involution with 
Ceratites trinodosus. The ventral area is broad, gently rounded, not carinate, and 
covered with thin, slightly forward-bent growth-lines, wherever portions of the 
shell are preserved. ‘The slightly convex lateral parts bend with a strony con- 
vexity from the rounded umbilical margin to the umbilical suture. The umbilicus 
is rather deep in proportion to the diameter of the shell. The spire imparts a stair- 
like character to the whorls, which are sharply separated from each other. 

As in Ceratites trinodosus, the sculpture consists of strong, broad ribs, which 
terminate near the siphonal margin in more or less well-marked, protracted, forward- 
bent tubercles. A second series of tubercles coincides with the umbilical margin, 
from whence the ribs rise. A third line of tubercles appears on the lateral parts 
' a@ little above the lower third of their height. In Oppel’s type-specimen these lateral 
tubercles form high, much-protracted prominences, near the base of which the ribs 
often bifurcate. As has been remarked by E. v. Mojsisovics, the augmentation 
of the ribs by bifurcation outside the line of lateral tubercles is, however, con- 
siderably less frequent than in Ceratites trinodosus. 

In the latter species at least two, but very often even three, marginal tubercles 
correspond to one lateral tubercle. In Oppel’s type-specimen of Ceratites Thuillieri, 
the number of umbilical and lateral tubercles is 23 on the last volution, the number 
of marginal tubercles 29. In a second specimen from Rimkin Paiar Encamping 
Groand the proportion of the lateral and marginal tubercles is 17: 25, in a third 
specimen 7: 14 to the last volution. Ina fragment from the same locality, single 
and bifurcate ribs so regularly alternate, that seven umbilical and lateral tubercles 
correspond to eleven marginal ones. Another specimen (Pl. I., fig. 2) from Rimkin 
Paiar, however, exhibits a somewhat different sculpture. In this specimen the- 
bifurcation of the ribs is not limited to the lateral tubercles, but occasionally 
occurs near the umbilical margin. But of the two ribs, rising in the same umbilical 
tubercle, only one bifurcates a second time in the line of lateral tubercles, the other 
remains undivided and bears no lateral tubercle, so that the number of umbilical 
and lateral tubercles remains equal, as seen in the typical forms of Ceratiies 
Thuilliert. In this specimen the umbilical and lateral tubercles occur to the 
number of 11, the marginal tubercles to the number of 22 on one volution. 

A characteristic difference between Ceratites Thuillieri and Ceratites trinodosus 
consists in the fact—mentioned first by E. von Mojsisovics—that in Ceratites 
Phuillieri the involution of the whorls takes place outside, in Ceratites trinodosus 
inside of the spiral line of lateral tubercles. | 

Sutures.—The arrangement of the lobe-line is similar to that in Ceratites 
trinodosus. The siphonal saddle is broader and lower than the principal lateral 
saddle and coincides with the marginal tubercles. The two lateral saddles are 
narrrow and elongated. The second lateral lobe is much shorter than the first 
and stands as deep as the two auxiliary lobes. The first auxiliary saddle is bipartite. 
Along the base of the first lateral lobe deeply incised narrow digitations are visible. 
The denticulations affect the marginal walls of the saddles, the upper extremities of 





_ AMMONEA TRACHYOSTRAGA. 23 


which are slightly serrated, whilst in Ceratites trinodosus the upper portion of the 
saddles remains entire. 

Locality, number of specimens examtined.—Muth, Spiti, 1, Coll. Schlagintweit, 
in the Paleontological Museum in Munich (Oppel’s type specimen) ; Shalshal cliff 
near Rimkin Paiar Encamping Ground, 8, Coll. Diener; Utadura Pass (Johar), 1 
Coll. Diener ; Sunamarg, Kashmir, 1, Coll, Geological Museum, Calcutta. 

Remarks.— Ammonites Blanfordi, Salter (Paleontology of Niti, Pl. Vig fe. 8; 
p. 66), which is identified with Ceratites Thuillieri by Stoliczka (1. c. p. 57 ); 
belongs most probably to Ceratites onustus, Oppel. Another similar fragment, 
described and figured by Salter (J. ¢. Pl. VIL, fig. 5, p. 63) as Ammonites Winter- 
Lottomi, has been considered to he a young individual of Ceratites Lhuilliert by Bey- 
rich 1. c. p. 110), whilst Stoliezka (l. c. p. 67) has some doubts as to the identity of 
the two species. E. von Mojsisovics, who had an opportunity of examining Salter’s 
collection in the British Museum in London, thinks that Ammonites Winterbottomi 
belongs to the genus Trachyceras, and has not been collected in the Muschelkalk, 
but in the overlying strata of upper triassic age." 


3 


19, (2.) Ceratrrss HIMALayanvs, Blanford. Pl. I., fig. 4, 


1863. Ammonites (Ceratites) Himalayanus, Blanford : Journal Asiat. Soc. of Bengal, 1863, No. II. Pl. 2, 
fig. 7, p. 133. 
1865. Ammonites Thuillieri, Stoliczka - ex parte, Mem. Geol. Surv. of India, Vol. V., Pt. I., p. 56, 


Dimensions, 
Diameter of the shell 2 ; Me ‘ : ‘ ; ; ; - 37mm. 
Height of the last whorl 6 : : 3 ‘ ‘ ; ‘ i» GO. x 
Thickness of the _,, ss é ? J ; ‘ ‘ ‘ ; é- pbb -y 
Diameter of the umbilicus ‘ ° ; . ; ‘ ; ‘ a! SP oes 


Like Ceratites Thuillieri, this species, of which I possess Only one entire] y cham- 
bered individual (Blanford’s type-specimen), offers many affinities with Ceratites 
trinodosus, E. v. Mojsisovics (Die Cephalopoden der Mediterranen Triasprovinz, Pl, 
VITI., fig. 5,6, 7, 9, PI. XXXVII, fig. 6, 7, p. 29), both in general shape and 
sculpture. In the last volution 21 marginal tubercles correspond to 10 lateral 
ones. Outside the lateral row of tubercles a regular augmentation of the ribs 
occurs, partly by bifurcation, partly by the intercalation of intermediate ribs. 
The proportion of lateral and marginal tubercles is nearly the same as in Ceratites 
trinodosus, The involution of the whorls likewise takes place inside the spiral 
Jine along which the lateral tubercles are arranged, not outside, as in Ceratites 
Thuillierit, Oppel. The umbilical tubercles, if any exist, are but faintly marked, as 
is the case in the Lombardian variety of Ceratites trinodosus, 

The ventral part is provided with a distinctly marked keel as in Ceratites 
elegans, v. Mojsisovics (1, c, Pl. IX., fig. 5, 6, p. 31), From the marginal tubercles 
the ribs continue as prolongations which are decidedly bent forward and towards 
the keel. 


TE. o. Mojsisovics, * Ayktische Triasfaunen,” 1.¢ p. 149. 
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Sutures.—In shape and arrangement the sutures are similar to those of Cera 
tites Thuillieré, Oppel, although I have not been able to prepare them sufficiently 
to enable me to make out all details of their denticulations. One of the 
differences, which distinguish it from Ceratites trinodosus and Ceratites Thuillieri, 
consists in the existence of two strongly developed auxiliary saddles outside the 
umbilical suture. The first auxiliary saddle is an undivided arch. The second 
auxiliary lobe coincides with the umbilical edge as in Ceratites elegans, The 
marginal walls of the saddles seem to be serrated almost up to the summit. 

Locality, number of specimens examined.—Spiti valley (exact locality not 
known), 1, Coll, of the Asiatic Society of Bengal in the Geological Museum in 
Calcutta. ; | 
Remarks.—Blanford, who first established the present species, has himself 
now identified it with Ceratites Thuilliers.' Stoliczka also enumerates it in his 
list of synonyma of Ceratites Thuillieri (1, c. p. 56), In the foregoing description, 
based on the examination of Blanford’s type-specimen, the reader will find, I hope, 
sufficiently good reasons for considering Ceratttes Himalayanus a proper species. 


20. (3.) CegatitEs KamMADEVa, nov. sp. Pl. V., fig. 1. 


Dimensions. 
Diameter of the shell .° . ‘ ‘ ; ‘ ; ‘ ; 2 90 mm. 
Height of the last whorl . ‘ ‘ ° : ; . ‘ . 43, 
Thickness of the ,, ar ‘ : ; : ‘ ° ° : 34 5, 
Diameter of the umbilicus . ; : : ‘ ; ; ; i 31 ,, 


This beautiful species, of which I have but one entirely chambered speci- 
men in my collection, resembles in its sculpture Ceratites subnodosus, E. v. Moj- 
sisovics (Die Cephalopoden der Mediterranen Triasprovinz, 1882, Taf. X , fig. 9, 10, 
11, p. 33), whilst in general shape and involution of the shell it differs remark- 
ably from the Mediterranean form. The whorls are much less involute, and increase 
more rapidly in height and thickness. In the specimen figured, the height of the 
last whorl increases from 82 to 43 mm., the thickness from 24 to 34 mm. for one 
half of the last volution. The transverse section is almost rectangular. The flat 
ventral area is sharply separated from the lateral parts. 

Like Ceratiies subnodosus and Ceratites nodosus, the well-known fossil type 
of the German Muschelkalk, this species possesses, in its adolescent stage, strong 
umbilical tubercles and a well-marked umbilical edge. In later stages of growth 
the umbilical tubercles completely disappear, the umbilical edge becomes gradually 
rounded, and the lateral parts slope in a decided curve towards the umbilical 
suture. 

The ornamentation of the lateral parts is especially remarkable. Strong, radial 
ribs, which become slightly flexuous near the siphonal margin, cover the upper 
portion of the sides and terminate in tubercle-shaped prominences, a little above 


1 Paleontology of Niti, p. 106. 
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the lower third of the height of the lateral parts. From this spiral line of lateral 


tubercles, which but exceptionally exhibit the features of genuine tubercles, the ribs 
continue as faintly marked folds towards the umbilical margin. In the inner whorls 
they bear stout umbilical tubercles which gradually disappear in later stages, as 
has been mentioned above. The transverse section of the ribs is rounded. They 
slope more gently on the side towards the aperture than on the reverse side, which 
is steeper. They terminate near the siphonal margin in strongly developed, 
obliquely protracted tubercles, The number of the lateral and marginal tubercles 
is equal. Intermediate ribs, as they occur in Ceratites subnodosus have not been 
noticed in the present specimen, Most of the ribs become more prominent half-way 
between the lateral and marginal tubercles, but not sufficient prominences are formed 
to impart the character of a second chain of lateral tubercles. The ribs do not pass 
over the siphonal area, which remains entirely smooth. 

Siphuncle-—In the ventral] area of the last whorl the siphunele is clearly 
visible for a distance of 12 mm, It has the shape of a string and consists of 
longitudinal, frequently anastomosing fibres, coloured more darkly than the neigh- 
bouring parts of the matrix. It agrees perfectly with the figures and descriptions 
of some Arctic Ceratites given by E. v. Mojsisovics (“Ueber die Structur des Sipho 
bei einigen triadischen Ammoneen,” Neues Jahrbuch f. Mineralogie 1885, Bd. IL., 
p. 151). 


Sutures.—The siphonal lobe is distinguished by its rather high position and. 


divided by a high, delicately serrated, Siphonal tubercle. The saddles are serrated 
up to their apices, which form entire arches. The siphonal saddle is shorter than the 
principal lateral, but higher than the second lateral saddle. The base of the first 
auxiliary lobe ends in two sharp points. Two auxiliary suddles are situated outside 


the umbilical suture. 
Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 


Encamping Ground (Painkhanda), 1, Coll. Diener, 


21. (4.) Ceratires Kuvera, nov. sp, Pl V., fig. 2. 


Dimensions. 
Diameter of the shell ; ‘ ‘ ; ; : 85 mm, 
Height of the last whorl . ‘ ‘ , : : ‘ é - 33 ,, 
Thickness of the _,, Pe ‘ ‘ ‘ Z ‘ ‘ ’ é ae) ee 
28 45 


Diameter of the umbilicus 


This species somewhat resembles Ceratites Thuillieri, Oppel, in general shape 
of the shell, involution and sculpture. The whorls, however, increase more slowly 
than in the latter species. The ventral area is flat and sharply separated from the 
lateral parts, as in Ceratites Kamadeve, The inner whorls are but imperfectly 
preserved. Near the inner extremity of the last whorl the sculpture of the lateral 
parts is formed by bifurcate ribs, which rise from the umbilical margin, and 


bifurcate into strong lateral tubercles, This series of lateral tubercles stands a little 
E 











26 HIMALAYAN FOSSILS. 


above the lower third of the height of the last whorl. In later stages of growth the 
ribs remain undivided. They terminate in stout, marginal tubercles, which are 
prolonged in the direction of the aperture. 

The involution of the whorls takes place far outside the spire of lateral 
tubercles, and near the lower third of the distance between the lateral and marginal 
tubercles. 

The only specimen available is somewhat distorted and drawn out like all speci- 
mens from Kalapani, and is entirely chambered. 

Suturee.—There are decided differences between our species and Ceratites Thuil- 
lier in the arrangement of the lobe-line. The lateral lobes are considerably enlarged 
at their base, whilst they contract towards their upper portion. The principal lateral 
lobe shows plainly deep digitations, which affect likewise the marginal walls of the 
saddles. The extremely short siphonal saddle coincides with the marginal tubercles. 
The principal lateral saddle is oblique, and slopes towards the marginal side. The 
first, serrated, auxiliary lobe is followed by a bipartite auxiliary saddle, and a long 
sutural lobe, which is intersected by two deep indentations. 

Locality, number of specimens examined.—North of Kalapani, Kali River 
valley (Byans), 1, Coll. Griesbach. 


y. GRour or THz CERATITES SUBROBUSTI. 


22, (1.) CERATITES TRUNCUS, OPPEL. Pl. I, fig. 7. 


1865. Ammonties truncus, Oppel : Paleontologische Mitth., Pl. 86, fig. 3, p, 292. - 
1882. Ceratites truncus, E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, p, 44, 
1886. Ceratites truncus, E. v. Mojsisovies: Arktische Triasfaunen, p. 21. 

Oppel’s type-specimen is the fragment of an outer whorl, consisting of four 
chambers, distinguished by an almost elliptical section. The thickness of the 
whorl is 34 mm., its height above the umbilical suture 40mm. ‘The lateral parts 
curve gradually towards the umbilical suture, as well as towards the siphonal area, 
and are separated from both of them by a sharp border. The ventral area is broad 
and flatly rounded. If one may judge from the curve of the fragment, the 
Sia of the whorls seems to correspond approximately to that of Ceratites 

yasa. 

The sculpture of the fragment is very remarkable. The lateral parts are pro- 
vided with strong, radial ribs, which begin near the umbilical margin as faintly 
marked folds, and terminate near the siphonal margin in very stout, prominent 
tubercles. A second row of lateral tubercles of equal size and knob-like shape, coin- 
cides with the lower third of the height of the sides of the whorls. The intervals 
between the roof-like ribs, form regular arches in their transverse sections, a8 in 
Ceratites Hidimba. To a median plane through the siphonal area the ribs stand 
asymmetrically, 

Sutures.—The extraordinarily long principal lateral lobe is much deeper than 
the siphonal and the second lateral lobe. The large rounded saddles are similar in 
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height, and not serrated in their upper portions. The denticulation affects the mar- 
ginal walls only in the lower half of their height. The lobes are provided with deep, 
strongly developed digitations at their base. Two auxiliary lobes and one simple 
auxiliary saddle stand outside the umbilical suture. The second auxiliary lobe is 
serrated. 


Loeslity, number of specimens examined.—Kuling, Spiti,1, Coll. Schlagintweit, 
in the Paleontological Museum in Munich, Oppel’s type-specimen, 

Remarke.—According te the Opinion of EB. von Mojsisovics (Arktische Trias. 
faunen, p. 21), Ceratites truncus belongs to the group of the C. subrobusti, at 
least in so far as one may be able to decide from its rather fragmentary state of 
preservation. 


23. (2.) CERATITES, nov. sp. ex aff, C. SUBROBUSTUS. PI. V., fig. 6, 


This fragment of an entirely chambered outer whorl does not permit exact 
measurements of itsdimensions. The height of the whorl at its aperture is 14 mm., 
the thickness 12 mm. The whorls are higher than in Ceratites subrobustus, B. v. 
Mojsisovics (Arktische Triasfaunen. Pl. VI, fig. 1, p. 44), to which ours species is 
closely allied, especially with reference to its sculpture and sutures, 


The lateral parts are strongly convex and bent towards the umbilicus in a steep 
curve, The siphonal area is somewhat raised into the shape of a roundish keel. 
Near the middle of their height the sides bear very prominent umbilical] tubercles, in 
the numerical proportion of seven to one-half of the outer whorl. From these umbilical] 
tubercles, distinctly marked ribs run towards the um bilical suture, as well as towards 
the siphonal margin, where they terminate in strong tubercles. In the present frag- 
ment a bifurcation of the ribs occurs three times in the umbilical tubercles; 8 
marginal correspord to 5 umbilical tubercles, ‘ 


Sutures.—The arrangement of the sutures is very similar to that in Ceratites 
subrobustus, with the.exception of a second auxiliary lobe which is situated Outside 
the umbilical suture. Only a part of the second lateral lobe is placed within the um. 
bilical margin, whilst the umbilical tubercles are divided by the inner margin of the 
principal lateral saddle. The siphonal saddle coincides with the marginal tubercles as 
in Ceratites subrobustus. The siphonal lobe is less deep than the principal lateral 
lobe. The lobes are deeply serrated at their base. The indentations reach almost to 
the upper extremities of the saddles, which alone remain entire, whereas in Ceratites 
subrobustus a lower stage of development is marked by its less deeply serrated 
lobes and entire saddles. In the siphonal lobe of the present species 7 denticula- 
tions are counted on each side of the siphonal tubercle, and 8 in the principal lateral 


obe. 

Locality, number of specimens examined.—Right border of Topidunga valley, 

near Topidunga Encamping Ground (Johdr), 1, Coll. Diener, 
e 
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94, (3.) CERATITES sp. ind. et aff, C. Mrppenporrt. Pl. V, fig. 7. 


Dimensions. , 
Diameter of the shell 4 é ° . ‘ ° . . : - 37 mm. 
Height of the last whorl . . ; . : : ° : ‘ . 1b, 
Thickness of the ,, —»» : . ‘ é 3 ‘ ‘ . ; < Ib 3, 
Diameter of the umbilicus . ; i : ° ‘ ; ‘ ; s 12 4 


The only individual of this species, which was collected by myself in the Mu- 
schelkalk of the Shalshal cliff near Rimkin Paiar Encamping Ground, is unfortunately 
in too bad a state of preservation to allow of any specific determination. In its general 
shape it agrees perfectly with Ceratites Middendorfi, Graf Keyserling, from the 
Siberian Trias'. Its transverse section resembles that of the specimen figured by 
E. v. Mojsisovics in Pl. II., fig. 18. The lateral parts are greatly rounded, but 
become strongly curved towards the siphonal area. The height and width of the 
aperture are the same, The umbilical margin is marked by a strong convexity of 
the sides and by prominent tubercles, of which there are four in the last half 
volution, Inthe siphonal area transverse wrinkles may be noticed. The inner 
whorls are not preserved. 

Sutures.— Unknown. 


5. Group oF THE CERATITES GEMINATI. 


25. (1.) Ceratrres nov. sp. InD, Pl. V., fig. 3. 


The only and rather imperfect fragment of this highly interesting species, is 
distinguished by a true keel, bordered by marked furrows. The proportion of 
height and thickness in a transverse section is as 8:5. The siphonal area is com- 
paratively narrow, the sides are moderately rounded. | 

The sculpture of the lateral parts consists of numerous, nearly straight ribs, 
bent slightly forward near the siphonal margin. The umbilical region is not suffi- 
ciently well preserved to decide whether the ribs remain undivided, as I believe, 
and as is represented in my figure (Pl. V. fig. 3) or whether some of them bifurcate 
near the umbilical margin. 

In the present specimen the sculpture is interrupted by five transitional mouth- 
borders, which rise in the umbilical region from the fore-part of the ribs, pass over 
the latter themselves near the siphonal margin, in the shape of strongly developed 
parabolic ears, and bending obliquely forward terminate towards the siphonal area. 

Sutures.—Not known. . | 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. | 

Remarks.—No close relationship seems to exist between this form and the rest 
of the species of this group, described by E. v. Mojsisovics from the Spitzbergen 
Muschelkalk. 


' E. v. Mojsisovics: Arktische Triasfaunen, 1. oc. Pl. II, fig. 12, 13, p. 38. 
® 
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26. (2) CERATITES sp. ind. (?) Pl. V. fig. 5. 


It seems rather doubtful whether it may be permissible to look upon this frag- 
ment of a body-chamber, as belonging to the group of the Ceratites geminati. A 
greatly corroded elevation in the middle of the ventral area may be supposed to 
represent a keel, as in a transverse section no separating area or fissure is visible 
between it and the rest of the shell. It may prove to be an inorganic deposit, 
however, which does not belong to the shell at all. 


The lateral parts are low, flat and sharply separated from the broad ventral 
area. The siphonal part is strongly convex. The ribs rise from faint prominences 
near the umbilical margin. Their direction is radial in the lower portion of the 
lateral parts, where they swell into slight tubercles. In the upper portion of the 
sides they become falciform, and are strongly bent forward near the siphonal margin. 
They gradually die out, when passing over to the ventral area. Between two 
principal ribs an intermediate one is intercalated, which runs in a falciform direc- 
tion towards the lateral tubercles, but without joining them completely. 

The proportion of height and thickness of the aperture is 26: 20, the height 
of the (doubtful) keel not counted. 

Sutures.—Not known. 


Locality, number of specimens examined.—Bambanag cliffs (Girthi valley), 1, 
Coll. Diener. 


Sub-genus: DANUBITES, E. v. Mojsisovics. 


The sub-genus Danubites was established by E. v. Mojsisovics (Die Cephalopo- 
den der Hallstetter Kalke Vol. IT., 1893, p. 398) for the two sections of the 
Ceratites obsolett and Ceratites Floriani,' distinguished by barely overlapping 
whorls and a transverse sculpture, very similar to that in Celtites, E. v. Mojsisovics. 
Danubites, already known in the Mediterranean and Arctic-Pacific Trias, attains a 
certain importance in the lower Trias of the Himalayas, which I may note in anti- 
cipation of the publication of a monograph on the Cephalopoda of the Himalayan 
lower-triassic deposits. In the Muschelkalk of the main-region it has, however, 
only one typical representative, Danubites Dritarashtra, which is very closely 
allied to the Mediterranean group of Danubites Floriani, Mojs. Both its transverse 


sculpture, which consists of single radial ribs, confined to the lateral parts and in- 


terrupted by a thin thread-like siphonal keel, and the remarkably great distance of 
its septa, mark peculiar characteristics of our Indian species and of the Mediterra- 
nean forms of this group. 


} Danubites Floriani was originally united with Celéites by E. v. Mojsisovics (Die se haan ne der 
Mediterranen Triasprovinz p. 145.), asthe length of its body-chamber was not known at that time. Later = 
aminations afforded evidence that it belongs to Ceratites by reason of its short body-chamber. (E. v. ree 
« Uber einige Japanische Trias-Fossilien,” Beitriige zur Palwontologie Oesterreich-Ungarns, etc. Wien, Vol. , 
1888, p. 170.) 











30 HIMALAYAN FOSSILS. 


1. Danvsrres DRiraRasHtRa, nov, sp. Pl. VIII, fig. 1. 


Dimensions. 


Diameter of the shell, - F ‘ ; ‘ ‘ : ‘ ‘ » 49 mm. 
Height of the last whorl . ‘ ° ° ° : ° ° « 315. 4; 
Thickness of the ,, 5 e 2 ; ; ‘ . % e . 1, 
Diameter of the umbilicus ‘ . ° ° ° ° ° ° . 20, 


This form, belonging to the Mediterranean group of Danubites Floriant, v. 
Mojsisovics, is distinguished by its numerous, very slowly increasing whorls. Even 
Danubites retrorsus, E. v. Mojsisovics (Die Cephalopoden der Mediterranen Trias- 
proving Pl. XXXIV. fig. 3, p. 146), which in this respect bears a greater affinity 
to our species than any other form of this group, possesses only a smaller number 
of whorls in specimens of the same diameter. 

The whorls overlap each other but very slightly. They are higher than broad in 
full grown specimens, whilst in young individuals a transverse section is of equal 
height and width. The ventral area is steeply rounded and provided with a median, 
thin, thread-like elevation, taking the place of a keel. The front-view of the specimen 
figured in Pl, VIIL., fig. 1, does not give a correct idea of its shape, the specimen 
being slightly distorted and drawn out so much, that its ventral part looks rather 
unnaturally sharpened. An examination of the body-chamber of this and other 
specimens clearly shows, that the siphonal area, although more convex than in 
Danubites Floriant, E. v. Mojsisovics (1. c. Pl. XXVIII. fig. 5, 6, 7, XXXI. fig. 
4, p. 145), is not sharpened. The existence of a delicate, thread-like keel imparts, 
it is true, to the siphonal area the character of a somewhat obtuse edge, owing to 
its rather steep convexity, It seems doubtful, however, whether the oblique, 
elliptical shape depends entirely on a later deformation through pressure, as it is 
peculiar to all the specimens examined. But as specimens of different species 
from the same locality exhibit also this drawn out elliptical shape, being imbedded 
in soft calcareous shales, subjected to cleavage, this form may possibly be consi- 
dered as accidental, and not characteristic of the species. 

The lateral parts bend towards the umbilical suture in a very steep curve. 
They are covered with numerous, strong, simple, radial ribs which correspond on 
both sides of the siphonal keel. The ribs, of which about 35 are situated in one 
volution, are all single near the umbilical margin, already strongly developed, and 
then swell out to their greatest elevation in the middle portion of the sides. In 
the lower portion of the lateral parts they are narrow and terminate in a rounded 
edge. Near the siphonal margin they become considerably enlarged, as their ele- 
vation decreases. On both sides of the median siphonal keel, the sculpture is 
interrupted. In the specimen figured, Pl. VIII. fig. 1., the last half of the 
outer whorl belongs to the bod y-chamber. 

Sutures.—Very similar to those of Danubites Floriani, but the denticulations 
at the base of the lobes are more developed. The siphonal lobe ends in two points ; 
the principal lateral lobe is serrated up tothe middle of the height of the bordering 
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‘saddles, with two deep indentations at its base. The second lateral lobe is bipartite 
and stands much higher than the deeply incised principal lateral lobe. Its height 
is almost equal to that of the first auxiliary lobe, the inner margin of which is 
touched by the umbilical suture. The siphonal saddle is larger than the principal 
lateral saddle. : 

The distance of the septa is unusually large even quite close to the body- 
chamber. In the figure mentioned above, the distance of the two last septa, fol- 
lowed bv the body-chamber, is 8 mm. 

Locality, number of specimens examined.— Utadurrha-Pass (J ohdr), in dark, 
calcareous shales, 3, Coll. Diener. 

| Remarks.—In Danubites Dritarashira the lobe-line has attained a somewhat 

higher stage of development, than in any form of the Mediterranean group of 
Danubites Floriani. In this respect our species shows a close affinity to Danubites 
Naumanni, v. Mojsisovics (“ Uber einige Japanische Trias-Fossilien ” ]. ¢. p- 169, 
Pl. If. fig. 1) from the Trias of J apan, which has been found in geologically 
younger deposits, 


Sub-genus: JAPONITES, E. v. Mojsisovics, 


In his memoir on some triassic fossils from J apan, E. von Mojsisovics de- 
scribed and figured a species of Ceratites, Ceratites planiplicatus * distinguished by 
a sculpture peculiar to the Dinarites or Ceratites spiniplicati and by dolichophyllic 
sutures. This species, with which may be compared Ammonites runcinatus, described 
and figured by Oppel in 1865? is ‘considered now by E. v. Mojsisovics to be the 
type of a special sub-genus, Japonites.® 

According to the diagnosis of Japonites planiplicatus the following may be 
pointed out as sub-generic characters. Discoidal, flat shell, consisting of very nu- 
merous, slowly increasing whorls, overlapping each other but little, a wide umbili- 
cus, a sculpture similar to that of the Dinarites spiniplicati, completely interrupted 
near the siphonal area, dolichophyllic sutures, a remarkable disproportion in the 
development of the high, deeply incised principal saddles and the low auxiliary 
saddles, scarcely surpassing the dimensions of the larger denticulations at the base 
of the principal lobes. Another character, which the forms included in this sub- 
genus have in common, is the club-like shape of the lateral saddles which become 
enlarged in their upper portions. 

In the Indian triassic province the sub-genus Japonites is represented by three 
species, Japonites runcinatus, Oppel, Japonites Sugriva, nov. Sp., Japonites Chandra, 
nov. sp. Of these Japonites Sugriva is very closely allied to Japonites plant- 
plicatus, Mojs., from the Trias of Japan, especially if we consider the develop- 
ment of the sutures, 


1 EH. v. Mojsisovics “ Uber einige Japanische Trias-Fossilien : Beitrige zur Geologie Oesterreich-Ungarns und 
des Orients ; herausgegeben von. E. v. Mojsisovics und M, Neumayr, Vol. VII. Wien, 1888, Pl. IV. p. 170. 
* A. Oppel, Palxont. Mitth. Vol. I. Pl. 84, fig. 2, p. 290. 
Lv. Mojsisovics. “ Die Cephalopoden der Hallsteetter Kalke,” II. 1893, p. 3, 503, 504. 
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Japonites forms probably a faunistic element exclusively peculiar to the Arctic- 
Pacific and Indian triassic provinces, although this fact is not yet beyond every 
doubt. Among the Ceratitid@ from the Bosnian Muschelkalk, described by F. v. 
Hauer (Beitrige zur Kenntniss der Cephalopoden aus der Trias von Bosnien. I. 
Neue Funde aus dem Muschelkalk von Han Bulog bei Sarajevo. Denkschr. Kais. 
Akad. d. Wiss. in Wien, Math.-Nat. Cl. LIX., 1892), Ceratites striatus (l. ce. Pl. 
IV. fig. 1, p. 268), Ceratites labiatus (Pl. V. fig. 1, p. 266), Ceratstes evolvens 
(Pl. V. fig. 8, p. 265) particularly resemble Japonites in their involution, 
sculpture and structure of the lobe-line. On the other hand, the existence of 
labies or contractions of the inner whorls of Ceratites labiatue seems to point to 
a close affinity between the three species mentioned above, with the genus Protestes, 
completely isolated up to now in the triassic deposits of Bosnia. Neither has the 
occurrence of longitudinal striae in the sculpture of Ceratites labia/us and Ceratites 
striatus been noticed in any of the species of Japonites. The relationship of 
Proteites to the group of Ceratites decrescens, v. Hauer (Die Cephalopoden des 
bosnischen Muschelkalkes von Han Bulog bei Sarajevo. Denkschr. Kais. Akad. d. 
Wiss. Wien LIV., 1887 Pl. V. fig. 3, p. 24), closely allied to Ceratites evolvens, 
has been clearly pointed out by F. v. Hauer himself. 


1. JaPonirEs SueRiva, nov. sp. Pl. VII, fig. 1. 


’ Dimensions. 
Diameter of the shell . . . , ° . . . : « 114mm. 
Height of the last whorl . : ; ‘ . ‘ ‘ ‘ - 30 ,, 
Thickness ofthe ,, 45 ‘ : é / ° ° ‘ ° ‘ 29 ,, 
Diameter of the umbilicus . : ; 5 Z ‘ . ° ° 60 , 
oe } of the last whorl in the place of its greatest applanation - 7 
Corresponding diameter of the shell ; . . . . . . 93 5 
Corresponding diameter of the umbilicus ‘ : . ° ‘ 4 48 ,» 


In involution, sculpture and arrangement of the sutures the present species is 
closely allied to Japonites planiplicatus, v. Mojsisovics (1 c. Pl. IV. p. 170) 
from the triassic slates of Okatsuhamain Japan. Japonites Sugriva is distinguished 
by the obliquely elliptical shape of its shell, more slowly increasing whorls, which 
overlap each other scarcely to the third part of their height, and a wider, and 
shallower umbilicus. 

‘The greatest thickness of the cordiform transverse section coincides with the 
umbilical margin. The sides are curved into a pointed arch and converge into a 
sharp siphonal area. In Japonites planiplicatus the siphonal part is sharpened in a 
similar manner, although in the specimen from Japan it seems rather difficult to 
decide how much of this is owing to the distortion and compression in the soft 
matrix. The umbilical margin is low and steeply rounded. 

The inner whorls have suffered considerably owing to the matrix having 
splintered. In some places, however, the sculpture is clearly visible. It consists 
of very flat, broad folds separated by intercostal intervals of equal size. In the last, 
entirely chambered whorl the intercostal intervals can only be traced in the lower 
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portion of the lateral parts as very flat, radial furrows. They are more numerous 
but less strongly developed than in Japonites planiplicatus, which ot herwise possesses 
the same simple sculpture, peculiar to the spiuiplicate Dinarites and Ceratites of the 
Arctic Trias. The broad, flat folds, of which there are about 20 in the last volution, 
are somewhat more prominent near the umbilical margin, but are still very far 
from forming the tubercle-shaped elevations, which occur ina very large number of 
spiniplicats. The upper portion of the lateral partsis perfectly smooth. No fold 
touches the siphonal edge. In the inner circuits the sculpture is rather more 
strongly marked than in the last whorl. | 

Sutures.—Both in the arrangement and in the details of the dolichophyllic 
sutures there is great similarity to Joponites planiplicatus. The siphonal lobe is 
narrow and extraordinarily short, provided with three sharp points at its base and 
divided by an unusually high siphonal tubercle. The siphonal saddle is more 
slender than in Japonites planiplicatus and lower than the principal lateral saddle. 
The two lateral saddles are enlarged, club-shaped above, and one is provided with 
large digitations. A phylloid prominence is noticed at the inner margin of the second 
lateral saddle. -The reduced auxiliary saddles are in sharp contrast to the large 
principal saddles owing to their rudimentary development. In the broad umbilical 
lobe three auxiliary saddles may be distinguished, among which the central one 
is bipartite. The principal auxiliary lobe terminates in two points and, as in 
Japonites planiplicatus, is placed lower down than the bipartite second lateral lobe. 
The principal lateral lobe is the deepest and ends in a central point. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1, Coll. Diener. 


2. JAPONITES CHANDRA, nov, sp. Pl. X., fig. 4. 


Dimensions. 


Diameter of the shell ‘ : j : ; j 5 ; ‘ 77 mm. 
Height of the last whorl . ‘ ‘ : ; 5 : ; SS KER es 
Thickness ,,_ 5; ae ' ss ‘ ° 3 ‘ > | aoe 
Diameter of the umbilicus ¢ ; - ; : , : ; 38 ,, 


Like the preceding species, Japonites Chandra possesses a discoidal shell, 
consisting of numerous whorls, overlapping each other scarcely to one third of their 
height, and a wide umbilicus, It differs remarkably, however, in shape from 
Japonites Sugriva, by its normal spiral. The transverse section is alike in both 
species, of nearly equal height and thickness, and in the shape of a pointed arch, 
with slightly curved sides. The siphonal area is highly rounded near the beginning 
of the last whorl, but sharpened in the body-chamber. The whorls have their 
greatest thickness near the umbilical margin, which is higher than in Japonites 
Sugriva, and imparts to the umbilical region a less shallow character. 

Three-fourths of the last whorl belong to the body-chamber. In the outer 
extremity of the last whorl the mouth-border seems to be marked by a falciform, 
wavy transverse plane in the matrix. But as it coincides with a plane of cleavage, 


crossing the whole specimen, it may perhaps be accidental only. 
F 
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The sculpture, visible only in the last whorl, consists of extremely delicate, wavy 
folds which bend gently backwards and disappear near the siphonal edge. As the 
surface of the specimen is partially corroded, this delicate radial sculpture has been 
preserved only in the place noted in the figure. 

Sutures.—Dolichophyllic. Siphonal lobe very short and narrow, siphonal saddle 
slender and lower than the principal lateral saddle. The upper part of the latter is 
individualised by a deeply incised digitation at its inner margin. The second lateral 
saddle is of equal height with the siphonal saddle and provided with a phylloid pro- 
minence at its inner side. The large principal saddles are followed by an umbilical 
series of indentations, representing the auxiliary lobes and saddles. Among them 
only the bipartite first auxiliary lobe can be clearly distinguished. Japonties 
Chandra differs from Japonttes Sugriva and Japonites planiplicatus by the posi- 
tion of the second lateral lobe, which is placed lower than the first auxiliary lobe. 
The low position of the first auxiliary lobe in the two preceding species cannot 
therefore be considered as a sub-generic character of Japonites. | 

The sutures marked in the figure (Pl. X. fig. 4) are the large septa preceding 
the body-chamber. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
‘Encamping Ground, 1, Coll, Diener. 


8. JAPONITES RUNCINATUS, OPPEL, Pl. VIL., fig. 2. 


1865. Ammonites runcinatus, Oppel : Palwontologische Mittheilungen aus dem Museum des bayr. Staates 
I. Pl. 84, fig. 2, p. 290. 

1888, Ceratites (?) runcinatus, E. v. Mojsisovics, ‘“ Uber einige Japanische Trias-F ossilien ” Beitrage zur 
Palezontologie OesterreicheUngarns und des Orients, herausgegeben von E. v. Mojsisovics und 
M. Neumayr, VII. p. 171. 


The outlines of the only individual of this species, an entirely chambered frag- 
ment of half a whorl, allow of the supposition, that in general shape and involution 
this form may resemble Japonites Chandra. The whorl overlaps the preceding 
one to the extent of one quarter of its height. The height of the transverse 
section is 24mm. Its width may be estimated at 13mm., but this cannot be deter- 
mined with certainty, as only one of the lateral parts of the shell is preserved. The 


siphonal area is not sharp as in the other species of Japonites but moderately rounded. 


The sides are flatly convex and slope gradually towards the umbilicus. In spite of 
many injuries, which the surface of the shell has suffered, flat elevations, taking the 
shape of broad folds, may be recognised in the lower portion of ‘the lateral parts. 
They are, it is true, so indistinctly marked, that they could not be represented in the 
drawing (Pl. VII. fig. 2) any more than in Oppel’s figure. Their occurrence, however; 
clearly proves, that in Japonites runcinatus the same arrangement of sculpture pre- 
vailed as in other congeneric forms, | 

Sutures.—As has already been remarked by E. v. Mojsisovics, the lobe-line 
exhibits an arrangement peculiar to Japonites, although there is less complication 
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in the details of the sutures. To the long, slender, principal saddles rudimentary 
auxiliary saddles correspond, which unite with the first auxiliary lobe to form one 
single, broad umbilical lobe. The siphonal lobe is very broad, much deeper than in 
Japonttes Sugriva and Japonites Chandra and divided by a high siphonal tubercle. 
Of the principal saddles, only the first lateral one shows continuous, but slightly 
serrated, outlines in its upper part, The siphonal saddle is perfectly dolichophyllic 
and has deep, tooth-like digitations, The second lateral saddle is provided with a 
phylloid prominence at its inner margin, as in the two preceding species. The 
- second lateral lobe is placed on the same level as the first auxiliary lobe. In Oppel’s 
figure the position of these two lobes is represented incorrectly, 
Locality, number of specimens examined.—Shangra, east of Puling, Hundés, 1, 


Coll. Schlagintweit in the Paleontological Museum in Munich, Oppel’s type- 
specimen. 


Family : TROPITID &. 
Genus: ACROCHORDICERAS, Hyatt. 


Of this genus,—not known from the Muschelkalk of the Himdlayas up to now 
—two species have been lately discovered, which bear no nearer relationship to any 
form of the Alpine Muschelkalk. 


1. ACROCHORDICERAS BALARAMA, nov. sp. Pl. VII. fig. 3. 





Dimensions. . 
Diameter of the shell : ; . ‘ ° : ‘ : é : 27 mm. . 
Height of the last whorl . : : ; ‘ ‘ = SEE 4g. 
Thickness,, ,, 3 ee ‘ ; 3 ‘ ‘ ; : ; ‘ RG: +3, 
Diameter of the umbilicus : 5 ; ; j ; BS & 


The unusually thick whorls, in which this form differs from all congeneric 
species of the Mediterranean Trias, enclose a proportionately wide umbilicus. Near 
the umbilical suture rise strongly developed, broad ribs, partly bifurcating near the 
umbilical margin, partly remaining undivided. The sculpture extends uninterrupt- 
edly across the broad, rounded siphonal area, where the ribs attain their greatest 
elevation. Only in the last pair of ribs, arising from bifurcation near the umbilical 
margin, the point of bifureation is marked by an umbilical tubercle. As the trans- 
verse diameter of the specimen is 26mm. at the point at which this umbilical tubercle 
occurs, the latter forms an element of sculpture but very lately acquired by this 
species, as is the case in Acrochordiceras Caroline y. Mojsisovics (Die Cephalopoden 
der Mediterranen Triasprovinz Pl. XXVIII, fig. 14, Pl. XXXVI, fig. 3, p. 141), 
In the last third portion of the outer whorl two simple intermediate ribs are inserted 
between two bifurcating ribs. 

The whorls have their greatest width near the point of bifurcation of the ribs. 


The height of the umbilical wall ig 4*6mm. (5‘5mm. the height of the tubercle in- | 
F 2 a 
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cluded) near the extremity of the last whorl, The slope from the umbilical mar. 


gin towards the umbilical suture is very steep. The arrangement of the ribs is 
symmetrical to a median plane. Only in the last portion of the outer whorl the 


details of the sculpture are well exhibited. 


Sutwrea.—Not known. 
Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 


Encamping Ground, 1, Coll. Diener. 


9. ACROCHORDICERAS JOHARENSE, nov. sp. Pl. VII. fig. 4. 


The only specimen of this species is unfortunately incomplete and somewhat 
distorted through pressure. As I have not been able to take exact measurements, 
I must refer to the figure for dimensions and the general outline of the shell. 

In this species the whorls seem to be a little higher than in Acrochordiceras 
Balarama ; the width of the transverse section, however, still exceeds its height. 
The umbilicus is tolerably wide. The umbilical margin is lower and less steeply 
inclined towards the umbilical suture. Near the umbilical margin strongly deve- 
loped tubercles rise near the points, where the dichotomous ribs bifurcate. ‘They 
occur, however, in a considerably smaller number than the single ribs, bearing no 
umbilical tubercles. With a diameter of the shell of 38mm, four intermediate ribs 
occur between two pairs of ribs each bearing an uwbilical tubercle. Ina later stage 
of growth the number of intermediate ribs still increases, but the base of the umbilical 
tubercle sometimes becomes so large as almost to touch the next intermediate rib- 
A mere superficial examination therefore produces the impression, that occasionally 
even more than two ribs were united into one umbilical tubercle. 

The strong, coarse ribs pass over the slightly flattened ventral area in 4 
straight line and without diminishing in size. The greatest thickness of the whorls 
coincides with the row of umbilical tubercles as in Acrochordiceras Balarama. 
From the latter, Acrochordiceras Joharense, however, differs not only by its sculp- 
ture, but also by its whorls, which increase much more slowly. The outer extre- 
mity of the last whorl is not sufficiently well preserved to decide whether a portion 
of it does or does not belong to the body-chamber. 

Sutures.—In general structure and arrangement of the sutures a remarkable 
similarity may be noticed with the lobe-line of a species of Acrochordiceras from 
the Bosnian Muschelkalk, described and figured by F.von Hauer (Die Cepha- 
lopoden des bosnischen Muschelkalkes von Han Bulog bei Sarajevo, Denkschr. 
Kais. Akad. d. Wiss. Wien LIV. Bd., 1887, Pl. 5,fig.2c.).! The figure Fl. 
VII. fig. 4c. represents the lobe-line of a specimen of a transverse diameter of 40 

1 It has already been remarked by E. v. Mojsisovics (Die Cephalopoden der Hallststter Kalke II. Bd., 1895. 


p- 813) that the identification of this species with Acrochordiceras Damess Noetling by F. v. Hauer will not stan¢ 
a severe teat. 
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mm. The siphonal lobe is deep and narrow and ends in a long drawn out point. 
The siphonal tubercle reaches half way up the siphonal saddle. The position of the 
principal lateral lobe is a very low one. This lobe terminates in long, narrow 
denticulations. Indentations affect the marginal borders of the Saddles, the upper 
extremities of which are slightly serrated. The siphonal and the principal lateral 
saddles are of equal height. Two broad, deeply serrated auxiliary lobes are 
‘separated by a broad serrated saddle. A second auxiliary saddle of very small size 
stands outside the umbilical suture. 

Locality, number of specimens examtned.—South Slope of Utadura Pass 1, Coll. 
Diener. 


Genus : SIBIRITES, E. y. Mojsisovics, 


The genus Sibirites, known in the Himélayas up to now from upper triassic 
strata only, is represented in the dark earthy limestone at the base of the Mu- 
schelkalk (zone of Rhynchonella semiplecta according to Griesbach') by a richly 
ornamented species, which bears some affinity to the group of Sibirites pretiosus v. 
Mojsisovics from the Olenek-strata of Siberia. 

The presence of this genus in the lower Muschelkalk of the Central Himé- 
Inayas is of some interest. From Griesbach’s section of the Shalshal it was known 
that Sibirites occurs in the upper triassic strata of the Himélayas, and in 1892 
our expédition succeeded in discovering a good many species of this genus together 
with Halorites, Jovites, Juvavites, Sirenites, Choristoceras, Cyrtopleurites and 
other juvavic types in the upper triassic rocks of the Bambanag cliffs (Girthi valley). 
Below these beds with Stbirites a great mass of upper triassic rocks (Daonella 
beds of Griesbach) follows, characterised by the presence of Sagenites, Clad- 
wscstes, Arcestes, which has not yielded any species of Sibirites, Nor does Sibiri- 
ves occur in the principal mass of the Muschelkalk or in the crinoid limestone, 
representing a homotaxial equivalent of the Alpine Aonoides beds in the Shalshal 
cliff. The period of its intermittence therefore comprises the entire upper Mu- 
schelkalk and the lower stages of the upper Trias, To what region Sibirites retired 
during this period of intermittence we do not know, 


1. Srureites PRanwLapa, nov. sp. Pl. VIL, fig. 5. 


Dimensions. 
Diameter of the shell , ; ; ‘ : é ‘ ° : ‘ 23 mm. 
Height of the last whorl . é ‘ oe én” te ' : 9 
Thickness,, 5, 4,  ,, ; ‘ ‘ ‘ ° 4 . 7 ; Pe 


Diameter of the umbilicus : ‘ ; e ° e ° ; ‘ Dias 


This remarkable species is characterised by slowly increasing whorls, which 


overlap each other but very little, and by a broad rectangular transverse section. 


' CO. L. Griesbach, “ Geology of the Central Himéfayas" Mem. Geol. Surv. of India, XXIII., 1891, p 71, 72. 
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The proportion of height to width of the latter is very similar in Sibirites pretiosus 
v. Mojsisovics (Arktische Trias. Faunen 1. c, p. 61, Pl. X. fig. 10). 

The affinities of Stbirites Prahlada to the Siberian species are strong, 
although considerable differences, especially owing to the richer ornamentation of the 
Indian form, separate them. The ventral area is broad, flattened, and includes an 
obtuse angle with the strongly curved lateral parts. 

The rich, prominent sculpture consists of broad, straight lateral ribs, which 
reach to the upper third of the lateral parts, where they become divided by strongly 
developed lunular tubercles, These lunular tubercles (Pl. VII. fig. 5, e.) take the 
shape of small half-moon-like shields which slope gently from their concave side, 
whilst their convex part is bordered by steep walls. The bifurcating ribs become a 
little fainter near the lunular tubercles which mark the point of bifurcation, and 
pass over the siphonal margin, with a strong forward curve. They meet in a median 
line of the ventral area, forming the half of a circle with a radius of 3omm, its con- 
vexity being turned forward, whilst in Sibirites pretiosus and Sibirites Eichwaldi Key- 
serling (E. v. Mojsisovics 1, c. Taf. X. fig. 1-9, p. 69), the ribs alternately meet at an 
acute angle in the middle of the siphonal area, Near the siphonal margin some of 
the bifurcate ribs become more prominent. Ina more advanced stage of growth, 
these points may be distinguished by spines or tubercles as in the two Arctic forms 
of Scbirites before mentioned. 

As the whorls overlap each other only to a very slight extent, the involution 
takes place far outside the lunular tubercles, The point of bifurcation of the 
lateral ribs is consequently not concealed by the outer whorl. There are 15 
principal ribs on the last whorl and within the spiral line along which the lateral 
lunular tubercles are situated. 

Sutures.—The very simple sutures point tothe same stage of development as 
in the congeneric forms of the Arctic-Pacific province of the Trias. The siphonal 
lobe is placed nearly as deep as the principal lateral lobe and is simply divided by 
a short siphonal tubercle, without exhibiting any trace of denticulation, The 
principal lateral lobe, coinciding in its position with the lunular tubercles, appears 
slightly serrated under a magnifying glass. The siphonal saddle is distinguished 
by its considerable size. The second lateral saddle is very low and broad, and 
terminates near the umbilical suture. No auxiliary lobes. 

In my specimen nearly two-thirds of the last whorl belong to the body- 


chamber. 


. Locality, number of specimens examined.—Zone of Sibirites Prahlada, Bra- 
chiopod-beds at the base of the Muschelkalk in the Shalshal cliff near Rimkin 
Paiar Encamping Ground, 1, Coll. Diener, 


Genus : ISCULITES, E. y, Mojsisovics. 


In the Mediterranean triassic province the genus Isculites is cnly known from 


strata of upper triassic (carnic! and juvavic) age. Its occurrence in the Indian Mu- 


* The terms Noric and Carnic 


2ad Velume of his work oe ae been used in this work in the sense attributed to them by Mojsisovics in the 


ephalopoden der Hallstaetter Kalke, 
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schelkalk is not beyond doubt. Isculites Hauerinus, Stoliczka, the only species of 
this genus from the Himélayan Trias, had been collected by Stoliczka near Lilang 
on the Lingti River in Spiti, but no satisfactory account is given of the exact 
horizon of the deposits in which these fossils were found. The only specimen under 
my observation, one of the two type-specimens of Stoliczka from the collection of 
the Geological Survey Museum in Calcutta, may, judging from the character of its 
matrix, as well belong to the Muschelkalk as to younger strata of upper-triassic 
age. = 


l. Iscuires HavERINtS, Stoliczka. P1. XXVII., fig. 3; Pl, XXXI ; fig, 11, 


1865. Clydonites Hauerinus, Stoliczka : Mem. Geol. Surv. of India Vol. V. Pt. I. Pl. IV. fig. 3, 
. 50. 
1886. IJsculites Havesinus, E. v. Mojsisovics : Arktische Trias-Faunen, Mem. de l’acad. impér. des sciences 
de St. Pétersbourg, VII. ser. T. XX XIII. Nr. 6, p. 154, 
1893. Isculiles Hauerinus, E. v, Mojsisovics : Die Cephalopoden der Hallstztter Kalke IT. p. 69. 


Dimensions. 
Diameter of the shell . ie . j ; j ; . é : 29 mm. 
Height of the last whorl . : ee. ag “- ‘2 ‘ oa hey gs 
Thickness, ,, 4, 5, ; ‘ ; ; ; ° i « 26s 
Diameter of the umbilicus ‘ ; ‘ : ‘ ; : . oS 


According to E. v. Mojsisovies, Isculi/es subdecrescens, v. Mojsisovics, (Die 
Cephalopoden der Hallstetter Kalke, II., 1898, Pl. LXXXVIL. fig. 5, 6, p. 68) 
is the nearest ally to this form among the congeneric species of the Mediterranean 
Trias, both as regards general Shape and the egression of the umbilicus. The 
sub-globose shell, laterally somewhat compressed, possesses greatly overlapping 
whorls. The aperture is broader than high; its greatest thickness coincides with 
the umbilical margin. The egression of the umbilicus begins near the inner extremity 
of the last whorl and gradually increases towards its outer extremity. The thickness 
of the whorl, meanwhile, considerably decreases, so much so that in the figured speci- 
men, as in [sculites subdecrescens the last whorl is thicker near its beginning than 
near its termination. The rounded siphonal area is provided with a slight median 
groove in the inner whorls, which disappears on the body-chamber. 

The surface of the only specimen, which I had the opportunity of examining, 
is much weathered. The thin lines of growth mentioned by Stoliczka are only 
visible near the siphonal groove, This specimen—it is the same that has been 
figured by Stoliczka (Pl. IV. fig. 3)—shows two radial furrows in the volution 
preceding the last whorl, whilst Stoliczka mentions the existence of three con- 
tractious in the shell. 

Sutures.—Stoliczka’s figure of the lobe-line (Pl. IV, fig. 3b.) is taken from 
a second specimen, which unfortunately is not among the material sent from 
Calcutta and handed over to me for examination. In his notes on Isculites 
Hauerinus, E. v. Mojsisovics expressed some doubts as to the correctness of 
Stoliczka’s drawing (reproduced in this memoir, Pl. XXVILI. tig. 8.c.). In order 
to clear up this question I tried to take off the body-chamber of the specimen 


tT 
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before me, and I succeeded in preparing the lobe-line of the last septum. A compari- 
son of my figure (Pl. XXXI. fig 11 b.) with Stoliczka’s drawing clearly shows that 
in the latter the sutures are not only represented in a reversed position, but that 
also their flat, wavy, non-serrated outlines, given in Stoliczka’s figure, are totally 
incorrect. It was in all probability a much weathered septum, which served as 
the original for Stoliczka’s illustration. 

Isculites Hauerinus, differs from all its congenerio species of the Mediter- 
ranean Trias by the pofsession of two auxiliary lobes. The principal lobes are strong- 
ly serrated. The indentations aftect the marginal walls of the saddles up to their 
rounded extremities, As in Jeculites subdecrescens and Isculites Heimi, v. Mo}j- 
sisovics (1. c. Pl. LXXXVII. fig. 13, p- 67), the siphonal saddle is only serrated on 
its slope, towards the principle lateral lobe, whilst its marginal wall nearest 
the siphonal lobe remains entire. The three principal lobes and saddles are of 
nearly equal height. 

The present specimen is distinguished by a long body-chamber, measuring one 
and a half circuits in circumference. 

Locality, number of specimens exammed.—Lilang, on the Lingti River (Spiti), 
1, Coll. Geological Survey Museum in Calcutta (Stoliczka’s type-specimen), 


B. AMMON EA LEIOSTRACA. 
Family : PINNACOCERATIDE. 
Sub-family : PTYCHITIN A, 
Genus : MEEKOCERAS, Hyatt. 


The genus Meekoceras, already very common in the lower Trias of the Himélayas, 
reaches the culminating point of its development in the Muschelkalk. Most of the 
Himélayan forms are closely allied to Mediterranean species of the group of Meeko- 
ceras Reuttense, Beyrich, but exhibit partly a more highly developed, brachyphyllic 
serration of their lobe-line (Meekoceras K hanikofi, Oppel, Meekoceras Kesava). 
One of the Himélayan species is identical with Meekoceras affine, v. Mojsisovics, 
from the Arctic-Pacific region of the Trias, : | 

Meekoceras Rudra and Meekoceras Gangadhara may be considered to be iso- 
lated forms. The latter is distinguished by a very long, serrated umbilical] lobe, 
slo Meekooeras Rudra shows an arch-shaped arrangement of its sutural ele. 
ments. 

None of the Indian 5 


Pecies of this genus Possesses less than two auxiliary 
tobes at least. 
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1. Mrexoorras KHANIKOFI, Oppel, Pl, VIII, fig. 8; Pl. IX., fig. 1, 2, 3, 9. 


1863. Ammonites Khanikofi, Oppel: Palzontologische Mittheilungen I, p. 275, Pl. 76, fig. 4. ~~ 

1865. Ammonites Khanikofi, Stoliczka: Memoirs Geol. Surv. of India, Vol. V, Pt. I, p. 52. 

1866. Ammonites Khanikofi, Beyrich : Abband. kgl. Akad. d. Wiss. Berlin, 1866, p. 146, 

1882. Meekoceras Khantkofi, E. Mojeisovics : Cephalopoden der Mediterranen Triasproving, p. 216. 
: II. IIl, : V. 


ee evs (PL VILL £.3,) (PI. IX, f. 1.) (Pl 1X, £2.) (PL IX, f. 8. 
Dimensions. , , 
Diameter of the shell . 68 mm. 62 100 69 76 
Height of the last whorl 37 36 52 35 41 
Thickness, , 5, 5, Q1 20 27 22 21 
Diameter of the umbilicus 7 9 14 9 9 


My collection contains a rich material of this Ammonite, which, together with 
Piychites rugifer, Oppel, may be considered to be the most important leading fossil 
of the Indian Muschelkalk. The examination of it proves, that the typical form 
(Oppel’s type-specimen and Pl. VIII. fig. 8), is subject to slight variations in the 
shape of its transverse section, the width of the umbilicus and the details of the 
sculpture. But it is only right to add, that the different varieties are con- 
nected by so many intermediate gradations, that there is no reason to separate them 
into several specific forms. | 

The typical form possesses a flat, discoidal shell, in its outlines very similar 
to that of Meekoceras Reuttense, Beyrich ; a narrow, sharply rounded siphonal part, 
and a rather high, perpendicular, umbilical wall, separated from the sides by a 
rounded umbilical margin. The lateral parts slope very gradually towards the 

siphonal area, The transverse section is widest across the middle of the sides. 

The proportion of the height and width of the aperture is not constant, 
Whereas in the typical form of Meekoceras Khanikofi the aperture is a little lower 
than in Meekoceras Reuttense, the proportion is quite different in other specimens 
(Pl. IX. fig. 1, 38,9). In adult individuals especially the aperture, as a rule, is very 
high, as in a later stage of growth, the height of the whorls increases proportionately 
more rapidly than their width. In the mean time the volutions, which show egres- 
sion’, leave the spiral line, as it is clearly seen in the specimen figured Pl. IX. fig. 1. 


The flanks are covered by numerous delicate falciform folds, closely situated, 
especially at an early stage of growth. These folds are always, even in very young 
specimens, less strongly developed on the lower portion of the sides, where they 
completely disappear in adult individuals. In young specimens the folds describe 
strongly curved segments with their convexity turned backwards on the upper 
portion of the flanks. They usually reach almost as far as the siphonal edge. In 
some specimens they are rather broad, in others thin and narrow and slightly 
elevated either near the siphonal margin or in the middle portion of the sides. 

The number of folds in one volution differs considerably. It is 18 in Oppel’s 
type-specimen, whereas in others it ranges from 14 to 20. In adult specimens the 
number of folds decreases. In the specimen Pl. IX. fig. 1, f. i. the outer volution 
bears only 14 or 15 folds. 


* See foot-note on page 14. 
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In specimens, in which part of the shell is. preserved, the surface distinctly 
shows very numerous thin lines of growth in the direction of the falciform folds. 
They are especially well marked near the umbilical margin (compare Pl. IX, 

ae). 

m ae y. Mojsisovics mentions Meekoceras Khanikofi among the con- 
generic species distinguished by three lateral lobes, but the examination of a very 
rich material has convinced me, that it possesses only two lateral lobes. In a very 
few specimens only, the projection of the spiral of the preceding volution touches 
the inner portion of the second lateral saddle; in most of them it affects the apex, 
in some even the outer portion of the second lateral saddle. In one specimen even, 
the position of the projection of the spiral of the preceding whorl in relation to the 
sutural line is not constant. However in none of our specimens have more than 
two lateral lobes been observed. Four auxiliary lobes and three auxiliary saddles 
follow outside the umbilical suture. 

The lobes are deeply serrated at their base. The siphonal lobe, distinguished 
by the presence of deep, clearly individualised fingers, is placed on a nearly equal 
level with the second lateral lobe. The siphonal saddle is considerably lower than 
the principal lateral saddle and of the same height as the second lateral saddle, 
The brachyphyllic indentation of the suture likewise affects the arches of the 
elongated, proportionately narrow saddles.. In some specimens there is a marked 
tendency. to individualise the upper portion of the saddles, which is distinctly 
separated from the narrow lower portion by some deeper incisions, surrounded by 
finger-like. processes. ‘This tendency, which likewise occurs in some of the Alpine 
Meekoceratide as in, Meekoceras maturum, v. Mojs. (1, c. Pl. L. fig. 3. p. 219), 
especially affects the siphonal and second lateral saddles (compare Pl. IX, fig. 3 b.) 
In a later stage of growth the brachyphyllic, character of the sutures extends to the 
apices of the auxiliary saddles. 

In some specimens I was able to observe the presence of a deep internal lobe. 

In the specimen, figured Pl. IX. fig, 1, one of the largest in my collection, 
nearly one half.of the last whorl belongs to the body-chamber. 

Variety.—The specimen, figured P]. IX. fig. 2, distinguished by its elliptical 
shape and the occurrence of lateral tubercles in the middle portion of the sides 
near the beginning of the outer strongly developed part of the falciform folds, I 
consider provisionally as a variety. In this specimen from the Schlagintweit 
collection, the lateral tubercles first appear, the anterior end of the last whorl reach- 
ing the height of 34mm. In none of the other specimens did I observe distinctly 
marked lateral tubercles, although in some of them slight elevations in the middle 
portion of the flanks may be noticed. 

Locality, number of specimens examined.—Kuiing, Spiti, 4, Coll. Schlagint- 
weit (from the Paleontological State-Museum in Munich); 1, Coll. Geological 

Survey Museum in Calcutta; Muth, Spiti, 2, Coll. Geological Survey Museum in. 
Calcutta; 1, Coll. Griesbach; Shangra (E. of Puling), Hundés. 2, Coll. Schlagint- 
weit from the Palzontological Museum in Munich (among them Oppel’s type- 
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specimen); Rimkin Paijar, E. G., 11, Coll. Diener; Tsang-Tsok-La, Hop G&édh 
Hundés, 1, Coll. Griesbach ; Bambanag cliffs (Girthi Valley), Johar, 2, Coll. Diner, 

Remarks,—The close relations, which exist between this species and Heakooerss 
Reuttense, Beyrich (Cephalopoden der Mediterranen Trias-provinz, Pl. IX. fig. 1 
2, 3, p. 215) have been clearly pointed out by E, v. Mojsisovics. There is inden 
a great resemblance in general shape, involution and sculpture, although in the 


Indian form the number of folds on one circuit is usually a little greater. 
considerable difference consists in the arrangement of the sutures. 


A more 
Meekoceras 


Reuttense possesses three lateral lobes and only one auxiliary lobe outside the 
umbilical suture, which divides a bipartite auxiliary saddle. It also differs by its 


broader, less deeply serrated saddles. 


2. MEEKOCERAS Kx8ava, nov. sp. Pl. VIII. fig. 6. 


Dimensions. 
Diameter of the shell ; : ‘ 
Height of the last whorl ° ‘ ° 
Thickness ,, » 45 5% ; . : é 2 : 7 
Diameter of the umbilicus 


» Ol mm. 
s- 28. % 
«, AG ss 

6 ,, 


This form is very closely allied to Meekoceras Khanikofi, Oppel, but differs 
therefrom principally by its more slowly increasing whorls and a very narrow, deep 
umbilicus. A high perpendicular wall separates the latter from a sharply marked 
umbilical edge. The last volutions overlap so much, that the whole of the inner 


whorls arecovered. No disjunction of the spiral line occurs. 


From the umbilical 


edge the flanks slope gradually in a very flat curve to the highly rounded siphonal 


part. 
portion of the sides. 


The greatest thickness of the transverse section coincides with the lower 


The sculpture consists of numerous, very delicate falciform folds, which are 
but slightly curved and occur to the number of 20 in the last volution. 

Sutures.—The arrangement of the lobe-line is similar to that in Meekoceras 
Khanikofi, but distinguished by a somewhat more highly developed brachyphyllic 
serration of the sutural elements. The tops of the high, elongated saddles are indivi- 
dualised by deep fingers which intersect the marginal walls and are strongly serrated: 
There are two lateral lobes as in Mcekoceras Khanikofi. Two auxiliary lobes and as 


many saddles: are situated outside the umbilical margin. 


It may therefore be 


assumed that yet another auxiliary lobe and saddle may be present between the 


umbilical margin and the umbilical suture. 


Besides these, a very deep internal lobe has been observed in this specimen. The 
internal lobes of the different septa embrace each other in a funnel-shaped manner, 
as in a form of the HU. Hedenstroemi-group, described by E. v. Mojsisovics.’ 


The present specimen is entirely chambered. 


Locality, number of specimens examined :—Shalshal cliff, near Rimkin Paiar 


encamping ground ; 1, Coll. Diener. 


1 Ueber einige arktisohe Trias Ammoniten des nérdlichen Sibirien, Mém. de l’académie imp. des sciences de St. 


Pétersbourg, VII. sér. T. XXXVI. Nr. 5, 1888, p. 10. 
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3. MEEKOCERAS PROXIMUM, Oppel Pl. VIII, fig. 2. 


1865, Ammonites proximus, Oppel: Paleontologische Mittheilungen I. Pl. 83, fig. 1, p. 291. 
1882. Meekoceras proximum, E. v. Mojsisovics : Die Cephalopoden der Mediterranen Triasprovinz, p. 216. 
’ 


Dimensions. 
Diameter of the shell. . ‘ 5 ‘ ; : z ; ‘ : 51 mm. 
- Height of the last whorl . . . ~~ = . fe a ae ae 
Thickness ,, 4 >; » ‘ 5 ‘ , ; é < ‘ ‘ 12 


Diameter of the umbilicus I 6 


This species, of which only one single specimen (Oppel’s) is at present known 
was fully described by Oppel and HE, v. Mojsisovics. As I do not possess any 
new material for comparison, I may confine myself to repeating the diagnosis given 
by these eminent authors, | 
Concerning the general shape Ueekoceras proximum differs from Meekoceras 

Khanikofs by its very high and peculiar transverse section. From the rather less 
steeply rounded siphonal part the flanks run almost parallel as far as the middle por- 
tion of the sides, but diverge here with a flat convexity, so much so, that the upper 
portion of the aperture appears to be considerably narrower than the lower 
part. The egression is more strongly marked thanin Meekoceras Khanikofi, the 
umbilical suture leaving the spiral ata much earlier stage of growth. At the 
same time the steepness of the umbilical wall, sloping almost perpendicularly in 
the ‘inner volutions, gradually diminishes as has been pointed out by Oppel. The 
sharply marked umbilical margin, however, remains unchanged and does not become 
rounded. . : | 

As in Meekoceras Khanikofi, the flanks are covered by falciform folds, mark- 
ed distinctly only in the upper portion of the sides. These folds, to the number 
of 20 in the outer volution, increase in size proportionately to the stage of growth 
and in the middle portion of the sides develop into strong lateral tubercles; the 
last whorl reaching a height of 830mm. This sort of sculpture exactly recalls the 
sculpture of the specimen, figured pl. IX. fig. 2, which I consider to be a variety 
of the typical Meekoceras Khamikofi. | 

Sutures.—At a very early stage of growth the sutures are absolutely similar 
to those of Meekoceras Khamikofi. The lobes are deeply incised, the saddles narrow 
and elongated, with brachyphyllic margins, and serrated up to their very tops, 
which alone remain entire. At a more advanced stage our specimen, which is 
totally chambered, exhibits some remarkable differences, The anterior end of the 
last whorl reaches a height of 20mm., the saddles diminish in length but broaden 
considerably in other dimensions. Near the termination of the last whorl, the auxi- 
liary saddles especially are much broader than high, no further progress in their 
serration being visible. There are only two lateral lobes, as in Meekoceras Khani- 
koft ; the vertical projection of the spiral of the foregoing volution touches the inner 
portion of the second lateral saddle. The last whorl having reached the height of 
30mm, the sutural line consists of four auxiliary lobes and three auxiliary saddles, 


besides the principal lobes and saddles. In the adult stage a fourth auxiliary saddle 
seems to appear. 





\ 
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The remarkably strong deposit of organic material near the tops of the saddles 
has already been observed by E. v. Mojsisovics when describing our Specimen. 
Locality, number of specimens examimed.—Shangra (E. of Poling), Hundes, 1 
Coll. Schlagintweit in the Paleontological Mu 
men), ! 


seum in Munich (Oppel’s type-speci- 


4. MEEKocERAS N ALIKANTA, nov. sp. Pl. IX., fig. 5, 6, 7. 


I. II. III. 
Dimensions. (Pl. IX, fig 6.) (Pl. LX, fig. 6.) (Pl. IX, fig. 7.) 
Diameter of the shell ‘ : 36 mm. 39 mm, 40 mm, 
Height of the last whorl ‘ 17 ,, 20 ,, 20 ,, 
Thickness 99 99 «99 9 e 9 ” 10 3” 1l 33 
Diameter of the umbilicus ° 9 7 Cog? ae 


Meekoceras Nalikanta is a small form, distinguished by a rather large umbi: 
licus. In an early stage of growth, the whorls increase but slowly in height, but in 
later stages, however, the height of the last whorl increases more rapidly. In the 
specimen figured Pl. IX. fig. 5, f.i. the height of the aperture increases from 7 to 
17mm. in the outer volution, of which more than one-third belongs to the body- 
Chamber. As the thickness of the transverse section increases much more slowly, 
this form becomes very compressed in adult Specimens, whereas in adolescent ones 
it is somewhat inflated. In the specimen figured Pl. IX. fig. 5, a thickness of 4mm. 
corresponds to a height of the last whorl of 4mm., 8mm. to a height of 10mm., 
9mm, to a height of 17mm. Consequently a large full-grown specimen looks very 
different from the inner volutions. 

The involution is rather small, the inner whorls overlapping each other only 
to the extent of two-thirds of their height. 

The siphonal side is tolerably broad and rounded. The sides slope towards 
it in a very flat curve. The distance between them is greatest in the lower portion 
near the rounded umbilical edge. It is only in the body-chamber that the latter 
is well defined, and separated from the umbilical suture by a low umbilical wall. 
In the inner volutions the sides slope towards the umbilicus With a gradually 
increasing convexity, which is not interrupted by a clearly marked’ umbilical 
margin. So long as the aperture does not exceed 4mm, in height, the transverse 
section of the inner whorls is of an almost circular outline. 

The surface of the sides is marked by S-shaped folds, of which there are about 20 
in one circuit. Atan early stage of growth, these folds are only visible on the lower 
portion of the sides, where they appear as slight convexities, which are turned for- 
ward. It is only in the body-chamber, that the folds also appear ‘on the outer half 
of the sides, where their convexity is bent backwards rather more decidedly. Single 
and dichotomous folds are somewhat irregularly disposed, Frequently a faint one is 
intercalated between two stronger folds. Most of them increase in size, When ap- 
proaching the siphonal margin, although not to any great extent. 


5 aL! 5 
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Sutures.—The existence of only two lateral lobes may be concluded with 
certainty from the vertical projection of the periphery of the preceding volution to 
the septa of thelast whorl near their lower parts. The lobes are provided with deep 
indentations, which affect the marginal walls of the narrow, elongated saddles up 
to the lower half of their height. The upper portion of the saddles remains entire. 
The position of the siphonal saddle is quite near the sipbonal margin. The siphonal 
lobe does not reach half as high as the principal lateral lobe, which is situated very 
low. The deeply intersected, first auxiliary lobe, is followed by a bipartite auxi- 
liary saddle, and a long umbilical lobe, consisting of different indentations, which in 
the last septa of the volution preceding the body-chamber divides into two distinct 
auxiliary lobes and saddles. The innermost of these auxiliary saddles is divided 
by the umbilical suture. | | 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 2, Coll. Diener; Bambanag cliffs (Girthi valley), Johar 


1, Goll. Diener. 
®. MeEKoceras SRIKANTA nov. sp. Pl. VIII, fig. 8, 9 


<2 II. 
Dimensions. (Pl. VIII, fig. 8.) (Pl. VIII, fig. 9.) 
Diameter of the shell . ° . ‘ 47 mm. 85 mm. 
Height of the last whorl ° e e 26 9 19 9 
Thickness ” ” 29 99 ‘ e e 14 99 10 99 
Diameter of the umbilious ‘ ‘ ; 6. 4s ar 


This form bears aclose resemblance to Meeksceras Nalikanta, from which it 
differs by greater involution, a more steeply rounded siphonal part, and folds which 
are almost radially arranged. The latter are only well developed on the middle 
portion of the sides, and are almost straight, but near the siphonal margin they 
describe a slightly falciform ‘curve. In one of the specimens (Pl. VIII, fig. 8) 
18 folds may be counted in the last volution, but no distinct bifurcations have 
been observed. | 

In the specimen fig. 9 nearly one half of the last whorl belongs to the body- 
chamber. | 

Sutures.—The sutural line is similar to that of Meekoceras Nalikanta. The 
saddles, however, are much broader and the principal lateral, compared to the sipho- 
nal lobe, is less deeply situated. There are two lateral and two auxiliary lobes. The 
second auxiliary lobe is divided by the umbilical suture. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiat 
encamping ground, 2, Coll. Diener; Bambanag cliffs (Girthi valley), Johér, 1, 
Coll. Diener. 


6: Mzxxoceras NaraDa, nov. sp. Pl. VIII, fig. 7. 


Dimensions 
Diameter of the shell ; : ‘ : ‘ : ; ‘ - 61 mn. 
Height of the last whorl  . ; ‘ ‘ ; ° ; ° . 2, 
Thickness ,, 5, 9» 9 ‘ ; , ‘ : ‘ é . ; 12 » 


Diameter ofthe umbilicus  . «.« «© « be. <a . 7 os 
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Like the foregoing, this Species is very closely allied to Meekoceras Nalikanta, 
but differs. therefrom by more slowly increasing volutions and a narrower, deeply 


sunk umbilicus. The only: specimen of this form in my collection possesses an. 


obliquely elliptical shape, As I have not more material at hand for comparison, 
I am unable to decide whether this is to be considered to be a constant specific 
feature, as seen in some species of the genus Gymnites, or as an accidental] deform- 
ity. The latter does not seem probable to me, as all the other specimens, namely 
of Meek, Khanikofi, Meek. Nalikanta and Meek. Srikanta, were collected together 
with the individual in question and do not exhibit any trace of a similar deformity. 
In fact the fossils from the Muschelkalk of the Bambanag cliffs, where this specimen 
was found, are, as a rule, broken, but never deformed. 

The sides are almost flat, and are separated from: the umbilical suture by a 
perpendicular wall, which increases rapidly in the outer volution, and by a very 
sharp umbilical margin. The siphonal part is steeply rounded. 

The sculpture consists of rather strong, broad folds, of which there are 20 in the 
last whorl. The folds are flexuous and describe an S-shaped curve, similar to 
those in Meekoceras Nalikanta. They are best developed near the middle part of 
the sides, and broaden out considerably in the body-chamber: 

The shell is only partially preserved, but shows numerous thin radial stria- 
tions which conform to the same direction as the folds. 

In this specimen more than half of the outer volution forms part of the 
body-chamber. , 

Sutures.—Bimilar to those of Meek. Nalikanta, but they differ by a deeper posi- 
tion of the siphonal lobe, and slightly incised tops of the principal saddles, Three 
distinctly individualised, auxiliary lobes and an equal number of auxiliary saddles 
outside the umbilical suture. The second auxiliary lobe terminates in a single point 
and stands on a lower line than the first. The auxiliary saddles are quite entire. 


Locality, number of specimens examined.—Bambanag. cliffs, Girthi valley 


(Johar), 1, Coll. Diener. 


7. MEEKOCERAS AFFINE, E. v, Mojsisovics. Pl. VIII, fig. 4, 5. 


1886. Meekoceras affine.—E. vy. Mojsisovics : Arktische Triasfaunen. Mém. de l’académie impér. des sciences de St, 
Pétersbourg sér. VII, T, XX XIII, No. 1, Pl. XI, fig. 17, p. 86. 


6 


I. II. 
Dimensions. (Pl. VIII, fig. 4.) (Pl. VIII, fig. 5.) 
Diameter of the shell 2 ‘ : ; 31 mm. 24 mm, 
Height of the last whori ‘ ; ‘ 16. 54 183: 
Thickness 9 39 99 9 e e e 8°5 »” 7 99 
Diameter of the umbilicus ; P ‘ a. 35 


Both these specimens agree perfectly with Meekoceras affine fromthe Siberian 
Mosck elkalk in shape, involution, sculpture and sutures. 
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The flat, discoidal shell is distinguished by its high aperture and narrow 
umbilicus. The sides are almost flat and pass gradually, but with quickly increas- 
ing convexity into the well-rounded siphonal part. The well-marked umbilical 
edge is separated from the umbilical suture by a perpendicular wall. In the larger 
of the two figured specimens, the umbilical edge becomes - sharpened near the 
anterior termination of the last whorl, whilst itis obtuse in its posterior portion 
and in the inner volutions, | | | 

The sculpture consists of numerous, slightly curved, delicate folds, which 
broaden near the siphonal part, but become obsolete before they reach the siphonal 
margin. The surface of the folds is covered by very delicate striz which run in 
the same direction. This striation is most distinctly seen in the preserved shell 
of the larger specimen (Pl. VIII, fig. 4), but is also visible in the cast. 

In the larger specimen more than half, in the smaller one third, of the last 
volution belong to the body-chamber. | | 

Sutures.—As has been pointed out by E. v. Mojsisovics, the lobe-line of 
Meekoceras affine is almost identical with that of Hungarites triformis, E. vy, Moj- 
sisovics, with the exception of the somewhat more minute incision of the auxiliary 
lobe and of the second lateral lobe. Our specimens agree perfectly with the descrip- 
tion and figure of the sutures of Hungarites triformia, given by EB. v. Mojsisovics 
(l.c. p. 88, Pl. XI. fig. 16). The deep siphonal lobe ends in three points and is 
‘situated very little higher than the principal lateral lobe. The latter is more deeply 
incised, and provided with seven points at its base. The second lateral lobe and 
the two auxiliary lobes are so faintly incised, that their serration is sometimes only 
visible by means of a magnifying glass. The second auxiliary lobe coincides 
with the umbilical margin. The saddles are rather elongated and lined by paral- 
lel marginal walls, their tops only being rounded into well-curved arches. 


Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
encamping ground ; 2, Coll. Diener. 


8. MEEKocERAS NanpaA, nov. sp. Pl. IX,, fig. 8. - 


Dimensions. 
Diameter of the shell 26°5 mm. 
Height of the last whorl 14 ,, 
Thickness ,, _,, 


Diameter of the acti . ; : 
This is the most graceful form among the Indian species of the genus Meeko- 
ceras, Its shell is rather less compressed that in Meekoceras affine, v. Mojs., 
from which it is further distinguished by slower increasing whorls, a greater width 
of the aperture, and a lesser involution, The siphonal part is narrow, well rounded, 
and sharply separated from the sides. Near the siphonal margin the latter are 
almost parallel to each other, as in Meekoceras proximum, Oppel, and only diverge 
near the middle portion of the shell, where they are slightly tumid. An obtuse 
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umbilical edge Separates the flanks froma low but steep umbilical wall. The 
aperture reaches a height of 12 mm. and the umbilical Suture shows considerable 
egression. This species differs from Meekoceras affine inasmuch as it shows a 
strongly marked tendency to disjunction of the spiral, in which respect it 
a close resemblance to Meekoceras proximum, 
The sides exhibit a style of sculpture, which differs from that of any other 
Indian Ueekoceras. They are covered with numerous rather strong folds or ribs 
which run in a straight, forward-directed line as far as the middle portion of the 
sides, and in the upper portion describe a falciform curve with its convexity turned 
backward. In the last volution about 25 ribs may be counted. Some of them 
bifurcate in the middle part of the sides, before becoming falciform, or may be 
said to divide into a stronger, principal rib and into @ more faintly marked, second- 
ary fold. The ribs reach their hig hest development near the point, where they change 
from a straight direction into a falciform curve. Here they swell out into elon- 
gated lateral tubercles or rather long drawn-out prominences, when the whorls have 
‘reached a height of 12 mm. The falciform portion of the ribs is, as a rule, less 
strongly developed than their lower, straight part. The ribs extend to the siphonal 
margin. 
In the present specimen more than two-thirds of the outer volution belong 
' to the body-chamber. 
Sutures.—The sutural line is almost exactly identical with that of Meekoceras 
affine, v. Mojs., and Hungarites triformis, E. v. Mojs.* 
Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
encamping ground ; 1 Coll. Diener. 


ISOLATED FORMS. 


9. MEEKOCERAS GANGADHARA, nov. sp. Pl. IX., fig. 4. 


Dimensions. al 
Diameter of the shell . - ; ; “ ‘ j : ; ‘ 80 mm. 
Height of the last whorl . ‘ ‘ ; , . ; i » @@ s 
Thickness __,, ie. 4 . ‘ ; ‘ . ° . . ° 19 x 
Diameter of the umbilicus , : : ‘ ‘ : é 8 


The whorls increase so very slowly that they produce a small umbilicus, sur- 
rounded by a high, perpendicular umbilical wall. In the inner volutions the um- 
bilical margin forms a sharp edge, whereas in the last volution it is somewhat 
rounded, and passes more gradually into the sides which are almost flat but curve’ 
gently towards the well-rounded siphonal part. The umbilical suture shows but 
very little egression when the whorls have reached a height of 45 mm, 

In an early stage of yrowth the sculpture consists of flat, broad, falciform 
folds, of which 15 occur in one volution. In later stages—the whorl having 
reached a height of 30 mm—these folds bear delicate lateral prominences near the 
middle portion of the sides. 

* #. o. Mojsisovics, Arktisohe Triasfaunen, 1. c. p. 88, Pl. XI, fig. 16. 


50 HIMALAYAN FOSSILS. 


The extremely thin shell, which is but partially preserved in one of my 
specimens, is covered with numerous radial lines of growth which run in the same 
direction as the falciform folds. 

Sutures.—In the figured specimen the existence of three lateral lobes has been 
proved with certainty from the vertical projection of the periphery of the last whort 
but one, to the septa near the posterior termination of the body-chamber. The lobes 
are deeply incised. The elongated, narrow saddles are indented up to their very tops 
and possess brachyphyllic margins. The broad siphonal lobe is divided by a high 
siphonal tubercle. The third lateral lobe is followed by two auxiliary lobes, an 
equal number of saddles and a long, very remarkable umbilical lobe, the nu- 
merous denticulations of which slope obliquely towards the umbilical suture. It 
resembles closely the similar position of the auxiliary lobes in many species of 
the Triassic genera Gymnites and Ponnacoceras. 

In our specimen more than two-thirds of the outer volution form part of the 
body-chamber. : 


Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
encamping ground; 2 Coll. Diener. 


10. Mrrexoceras Rupr, nov. sp. Pl. X., fig. 1. 


This species is represented by a rather fragmentary cast only, which does not 
permit of exact measurement. 
In shape and sculpture it appears to be most closely allied to Meekoceras 
Gangadhara. The whorls increase very slowly, and apparently show little or no 
egression. The umbilicus is deep and surrounded by a steep umbilical wall. 
The transverse section seems to increase more rapidly in thickness than in Meeko- 
ceras Gangadhara. The siphonal part is narrow and steeply rounded. 
As far as the weathered surface shows, the sides exhibit very indistinct, falci- 
form folds, somewhat widely separated and confined to the outer portion of the 
sides. The surface of the body-chamber, to which one half of the last whorl be- 
longs, bears well developed lateral tubercles near the middle portion of the sides. 
Sutures.—The sutural line is characterised by a very peculiar, circular arrange- 
ment of its elements, which result in a low position of the siphonal lobe and in a 
bent direction of the auxiliary lobes. As the vertical projection of the spiral of the 
preceding whorl passes near the inner margin of the second lateral saddle of the 
next volution without touching it, our species must be placed among the forms with 
_ three lateral lobes. The extremely deep siphonal lobe is situated but very little 
higher than the principal lateral, and considerably lower than the second lateral lobe. 
The very low siphonal saddle is only half as high as the principal lateral one. The 
principal and second lateral saddles are of equal height, whereas the three lateral 
lobes are arranged in a semi-circular form. Three auxiliary lobes and an equal 
number of auxiliary saddles are outside the umbilical suture. The lobes are pro- 
vided with long, finger-like indentations at their base, which affect likewise the mar- 
ginal walls of the saddles. The tops of the latter seem to be but minutely incised. 
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Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
encamping ground ; 1 Coll. Diener, 


Genus: GYMNITES, f. v. Mojsisovics. 


This genus is represented in the Muschelkalk of the Indian Triassic province 
by a considerable number of forms, which are more or less _closel y allied to Medi- 
terranean types. Most of them have their nearest relations in the Alpine species of 
Gymnttes Humboldt: v. Mojs., Gymnites incultus Beyrich, and Gymnites obliquus 
Vv. Mojs.—Gymnites acutus v. Hauer from the Upper Muschelkalk of Han Bulog in 
Bosnia, apparently isolated up to now in the Mediterranean Trias, seems to be cealy 
‘allied to the Himdlayan Gymnites Lamarki Oppel. A very interesting group, 
entirely peculiar to the Indian Trias, which may perhaps justly claim a sub-generic 
rank, is constituted by Gymni/es (Buddhaites) Rama, which in shape bears a re- 
markable resemblance to the Alpine genus Carnites. 


1. Gymnites JouLYanvs, Oppel. Pl. X., fig. 7.; Pl. XI., fig. 1.; Pl. XII, fig. 1. 


1863. Ammonites Jollyanus, Oppel : Palaontologische Mittheilgn, I. Pl. 75, fig. 4, p. 271. 
1865, Ammonites Jollyanus, Stuliczka: Memoirs Geol. Surv. of India, Vol. V, Pt. I, p. 61. 
1882. Gymuites Jollyanus, E. v. Mojsisovics : Cephalopoden der Mediterranen Triasprovinz, p. 235, 


Dimensions. | (Pl. X, fig. 7.) 
Diameter of the shell : ‘ ‘ ; ‘ ‘ ; . ;: - 84mm. 
Heizht of the last whorl . . < 4 ‘ . P ; A . 89, 
Thickness _,, sir. Spee “os ‘ i ; : ; ‘ ‘ ‘ a 
Diameter of the umbilicus < ‘ “ : ‘ ‘ ; + DA ae 


As has been pointed out by E. v. Mojsisovics, among the congeneric forms of 
the European Muschelkalk, Gymuites Humboldti v. Mojsisovics' is the nearest ally 
to this remarkable species. Like Gymnites Humboldéi the latter has narrow com- 
pressed, high, and rather involute whorls, The anterior end of the last whorl, how- 
ever, is sti:l considerably higher in Gymnites Jollyanus. 

The sides are very flat and slope gently towards the umbilical suture, without 
forming an umbilical edge. The siphonal part is narrow and well rounded. The 
volutions increase but slowly and overlap each other to two-thirds of their height. 
The umbilical area is shallow and wide. The greatest thickness of the volutions 
coincides with the middle portion of the sides, 

Adult specimens of this form attain very largedimensions, A totally chamber- 
ed fragment from Rimkin Paiar, comprising one-half of a volution, corresponds with 
a diameter of 230 mm. and, including the body-chamber, the diameter of this in- 
dividual cannot have been much less than 40 cm. 

When the whorls of this species have reached a height of 20 mm., radial ribs 
begin to appear on the lower part of the sides. They are slightly bent backwards 
and are stronger developed near the middle part of the sides, where they form flat pro- 


) 1. CG. P}. LV, fig. 1—3, Pp» 235. 
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minences, interrupted by deep, rounded intervals. Sometimes they are so much 
shortened, that they appear only along a spiral line which divides the sides in the 
middle, formed by a chain of long drawn-out tubercles. When the whorls exceed 
90 mm. in height, these spiral tubercles gradually become obsolete, but their upper 
end, formerly marked by a spiral line is still present, and forms a continuous ridge. 

The body-chamber is wanting in all my specimens. 

Sufures.—In the lobe-line of adult specimens an extraordinarily rich ramifi- 
cation of all sutural elements predominates. The vertical projection of the spiral 
line of the preceding volution meets the second lateral saddle close to the centre line of 
the latter, but inside of it. The siphonal lobe is somewhat shorter than the prin- 
cipal lateral lobe and is divided by a low and narrow siphonal tubercle. The sipho- 
nal saddle is lower than the principal lateral saddle and is situated at the same level 
as the second lateral saddle. It is characterised by the development of a broad, 
secondary, outer branch, which in itself is likewise richly ramified. The specimen 
figured Pl. X. fig. 7 has three auxiliary lobes and an equal number of auxiliary sad- 
dies. In larger specimens the number of auxiliary lobes amounts to four. The 
auxiliary saddles are bipartite. . 

Locality, number of specimens examined .—Kuling, Spiti, 2 Coll. Schlagintweit 
from the Paleontological Museum in Munich (among them Oppel’s type-specimens); 
Muth, Spiti, 2, Coll. Stoliczka, from the Geological Museum in Calcutta; Shalshal 
cliff near Rimkin Paiar encamping ground, 5, Coll. Diener. 

Remarks.— Ammonites plano diacus, figured by Salter (Paleontology of Niti, 
Pl. 8, fig. 5, 6), which Stoliczka (1. c. p. 52) considers to be a young specimen of | 
Gymnites Jollyanus, does probably belong to XYenodiscus or Ophiceras. 


2. GYMNITES VASANTASENA, nov. sp. Pl. XIII., fig. 2. 
Dimensions. 
Diameter of the shell : j ‘ ‘ : ‘ 5 ‘ . 79 mm. 
Height of the last whorl . . ‘ : ‘ ; ; : . . 29,5 
Thickness ,, a ve ; ‘ . ‘ ‘ ‘ ; ‘ ; - 145 
Diameter of the umbilious , ; ee ow ‘ : : ‘ ‘ » 0 5 


In its general shape and involution, this species, which is represented in my col- 
lection by a medium-sized entirely chambered specimen, is as closely allied to Gym- 
nites incultus Beyrich' as G. Jollyanus, Oppel is to G. Humboldté v. Mojs. It differs 
therefrom, however, by its slowly increasing volutions overlapping each other only 
to the extent of one-third of their height. The siphonal part is more steeply 
rounded and its transverse section rather cardiform; the ereatest width of this 
whorl coincides with the lower third of the sides. The umbilical margin is round: 
ed, and the low umbilical wall is less steeply inclined than in G. incultus. 


. The surface of the inner volutions is perfectly smooth. In the outer whorl radial 
ribs appear on the sides, when the whorl reaches a height of 18 mm. They are only 
\ E. von Mojaisovios, Cephalopoden der Mediterranen Triasprovinz, p. 233, Pl. LIV, fig. 1—3. 
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‘Visible on the lower portion of the sides and are most distinctly marked near the 
umbilical margin. 


. Sutures.— Similar to those of Gymnites Joliyanus, from which, however, they 
differ in some details, The Shape of the Principal lateral lobe furnishes a good 
characteristic of our species, as it divides near its base into two branches, which 
Proceed from each side of the stem and terminate in long foliated portions, whereas 
the second lateral saddle terminates in one long branch with two equal branches 
on each side. Compared with the principal lateral lobe the second lateral lobe is 
situated considerably higher than in G. Jollyanus. The auxiliary lobes, also, are 
arranged along a more oblique line thanin the latter species. Five auxiliary lobes 
in the last septa. 


The vertical projection of the Periphery of the preceding whorl touches the 
second lateral saddle in the next volution. 


Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground; 1 Coll. Diener. 


3. GYMNITES KrRata, nov. sp. Pl. X., fig, 2, 3. 


1865(P). Ammonites Batteni, Strachey : Paleontology of Niti, Pl, XI., fig. 2. (Provisional name without 
description of the fossil), 
1865. Ammonites Batteni, Stoliczka, ex parte: Mem. Geol. Surv. of India, Vol. V., Pt.1, Pl. V., fig. 2, p. 59. 
1867(?). Ammonites Salteri, Beyrich, ex parte : Ueber einige Cephalopoden aus dem Muschelkalk der Al- 
"pen, ete., Abhandlgn. Kéngl. Akad. d. Wissensch. Berlin, 1866. p. 134, 
1882. Gymnites nov. sp: ex. aff.G. Palmai, E. v. Mojsisovies : Cephalopoden der Mediterranen Triasprovinz, 


p. 235. 
I. II. 
Dimensions. (PL X., fig. 2.) (Pl. X., fig. 3). 

Greatest diameter of the shell. 4 ‘ ‘ ‘ ; - 68 mn, 21 mm, 
5 height of the last whorl ., ‘ ; ; ‘ . 18°5 ,, 75 yy 

" thickness of the last whorl ‘ ; ; ‘ ; 4 5 BS iy 

7 diameter of the umbilicus . ; : ¢ ‘ ‘ 40 ,, 9 , 
Least height of the last whorl ; . : ‘ nS 16 ,, 55 ,, 
» thickness of the last whorl : . ‘ ; ; li. 3 a Sy 
Corresponding diameter of the shell ° ‘ ‘ ° « 8 16 ,, 
i os of the umbilicus . ; : ; : 32 .—C«s, 65 ,, 


Strachey assigned the name Ammonites Batteni toa fragment, figured in the 
Paleontology of Niti (P1., XI. fig. 2), which Blanford placed erroneously among the 
Jurassic Cephalopoda of the Spiti-Shales, without mentioning it in the text of his 
work. Later on Stoliczka retained Strachey’s provisional name for a species of 
Gymnites from the Muschelkalk of Spiti on the strength of Blanford’s authority, who 
believed that it agreed well with Strachey’s fragment, which Blanford himself had 
found much too imperfect, and had therefore omitted noticing it in his descriptions. 
However it had already been mentioned by Beyrich, that Stoliczka had united two 
very different forms under the name of Ammonites Batteni,—one of which Beyrich 
considered to be identical with Ammonites incultus from the Alpine Muschelkalk. 
E. v. Mojsisovics is of opinion that Stoliczka’s variety of the Ammonites Batteni 
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with narrow and thick whorls (Pl. V., fig. 2) bears a closer relationship to Gymnites 
Palmai, E. v. Mojsisovics, whereas the second variety with high, and compressed 
whorls (Pl. VI., fig. 1), is more closely allied to the European Gymnites obliquus, v. 
Moje. : 

An examination of the material sent to Vienna from Calcutta has convinced 
me that even a third form had been identified by Stoliczka with Ammon/tes Batteni, 
a form which differs from the two above-mentioned species by possessing radial ribs 
on the lower portion of the sides. In consequence of the very imperfect state and 
figure of the fragment, which was provisionally named Ammonites Batteni, it is 
absolutely impossible to decide with which of the three species united by Stoliczka 
it may actually be identical. It only remains to introduce entirely new names 
for the latter, and to restrict the name of Ammonites Batieni to the fragment figured 
in the “ Paleontology of Niti.”’ | 

I give the name of Gymunifes Kirata to Stoliczka’s so-called variety of Ammo- 
nites Batteni, with narrow but thick whorls, which according to E. v. Mojsisovics 


has its nearest ally among the forms of the Alpine Muschelkalk, in Gymnites 
Palmai, v. Mojsisovics.’ 


~ 


Both these species agree in the outline of their transverse section. The whorls, 
however, increase much more slowly in the Indian form, and are more evolute, 
overlapping each other only to the extent of one quarter their height. The outline 
of this species is elliptical, as in Gymnites obliquus, v. Mojs. 

 §toliczka has already laid some stress on the fact, that the elliptical shape 
common to all his specimens of Gymnites Batteni could not be an accidental 
deformity, as it was observed in specimens coming from three different localities. 
E. v. Mojsisovics likewise considers the oblique, elliptical shape not accidental, but 
characteristic of the species, as the specimens of the elliptically shaped Gymnites 
obliquus examined by him were imbedded in a matrix, in which the outlines of all 
the other fossils found with this species were perfectly normal. ‘The same reasoning 
applies to the occurrence of the three elliptical species which were included in 
Stoliczka’s Ammonites Batteni. Inthe Muschelkalk of the Bambanag cliffs (Girthi 


_valley) I found an ‘ellipticaliy shaped specimen of Gymnites Sankara (the high 


compressed variety of Stoliczka’s Ammonites Batteni), imbedded together with some 
specimens of Meekocerus Khanikofi and Meekoceras Nalikanta, which did not 
exhibit the least trace of deformity through pressure. It is equally remarkable 
that even very young forms, as for instance the specimens figured Pl. X, fig. 3, 
show the same elliptical outlines. 

The oblique elliptical shape of the shell is the consequence of periodical devi- 
ations in the growth of the volutions, occurring always in the same parts of the 
different circuits. E, vy. Mojsisovics tries to explain it, by assuming that in these 
ee periods of an accelerated growth regularly alternate with periodsof retard- 
ation. 

The siphonal part is moderately convex. The sides slope in a gently 


1 Die Cephalopoden der Mediterranen Triasprovinz, p. 234, Taf. LVI, fig. 1, 2, Taf LVIII. 
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rounded curve towards the very wide and shallow umbilical area. They are still 
- perfectly smooth; the whorl reaches a heicht of 18 mm. 

In neither of the Specimens is the body-chamber preserved. 

Sutures.—The sutural line is less richly ramified than in Gymnites Jollyanus. 
The very narrow pointed siphonal lobe is divided by a remarkably high siphonal 
tubercle. In the siphonal saddle the development of an outer secondary branch 
is but faintly marked. Four very steeply inclined auxiliary lobes outside the 
umbilical suture. The vertical projection of the outline of the preceding volution 
meets the inner margin of the deeply incised second lateral saddle in the succeed- 
ing whorl. | 

Locality, number of specimens examined.—Lilang, Spiti, 2 Coll. Stoliczka, from 
the Geological Museum in Calcutta, 


4. GyMNITESs SaLreRI, Beyrich, Pl. XII., fig. 3. 


1867. Ammonites Salteri, Beyrich: Ueber Einige Cephalopoden aus dem Muschelkalk der Alpen, Abhandlgn 
K6nigl, Akademie der Wissenach. Berlin 1866, Taf. ILI, fig. 2, p. 134. 

A fragment in the collection of the missionary Prochnow was described by 
Beyrich under this name. It consists of two chambers and belongs to a species 
of Gymuites with rather high whorls. The shape of the transverse section recalls 
Gymniies Kirata. To a height of the whorl of 22 mm corresponds a width 
of 11 mm. On the lower portion of the sides indistinct traces of ribs are visible. 

The lobe-line, which is but partially preserved, recalls Gymnites Kirata. The 
siphonal lobe is divided by a high siphonal tubercle. The siphonal saddle is 
provided with an outer secondary branch, which is less strongly individualised than 
in Gymnites Jollyanus or in Gymnites Sankara. 

With this species Beyrich also identified the fragment, which was figured by 
Salter in his “ Paleontology of Niti” (Pl. VI. fig. 3) and was erroneously com- 
pared by this author with Ammonites neojurensis, Quenst. or with A. debilis, v. 
Hauer. The sutures, however, do not sufficiently agree to justify this identifica- 
tion, as the lobe-line in Salter’s fragment, if correctly represented in the figure, 
is distinguished by a remarkably large siphonal saddle without any outer secondary 
branch. 

A more thorough comparison with Gymnites Kirata, a very close ally of this 
form, will only be possible on the ground of a richer and better preserved material. 
Nor can the question be decided whether Gymnites Salleri may be allowed to remain 
as & separate species. 

Locality, number of examined specimens.—Ladakh (exact locality not known), 
1 Coll. Prochnow, from the Museum fir Naturkunde in Berlin. 
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5. Gymnires SANKARA, nov. sp, Pl. XL, fig. 2. 


1865.(P) Ammonites sp. ind. Salter : Paleontology of Niti, Pl. VI, fig. 3, p. 64 

1865.(?) Ammonites Batteni, Strachey : ibid. Pl. XI, fig. 2 (provisional name without description). 

1865. Ammonites Batteni, Stoliozka, ex parte : Mem. Geol. Surv. of India, Vol. V, Pt. 1, Pl. V, fig. 3; Pl. VI, 
fig. 1, p. 59. 

1866. Ammonites incultus, Beyrich, ex parte : Ueber einige Cephalopoden aus dem Muschelkalk der Alpen 
ete, Abhandlgn. Kénigl. Akad. d. Wissensch. Berlin, 1866, p. 133. 

1882. Gymnites nov. sp. ex. aff. G. obliquus, E. v. Mojsisovies : Cephalopoden der Mediterranen Triasprovinz, 


p. 237. | 
Dimensions. 

Diameter of the shell . : ‘ ; ° ; : : ‘ : 140 mm. 
Greatest height of the last whorl . . ‘ ‘ ‘ ° ‘ , 48 ,, 
width of the last whorl =. ° . ° ‘ ‘ ; . 20 4 
»» diameter of the umbilicus . : ee ; . : : 58 ,, 
Least height of the last whorl ‘ ° : . . ° : 39 ,, 
»» width of the last whorl 2 ; ‘ ° ; . ‘ ‘ 19 ,, 
Corresponding diameter of the shell ; , ‘ : ; ; 107 ,, 
3 » Of the umbilicus . ‘ ° 87 


Gymnites Sankara agrees with the high, compressed variety of Stoliczka’s Am- 
monites Batteni. Its relations to Gymnites obliquus, v. Mojs. from the Alpine Mu- 
schelkalk have been clearly pointed out by E. v. Mojsisovics. The elliptical outline 
is still more prominent in the Indian species, which is likewise distinguished by 
a higher and narrower whorl. Thesiphonal part is rounded. The sides are almost 
flat, and slope very gently towards the wide and shallow umbilicus. In none of my 
specimens have traces of ribs been observed. | 

This species differs from Gymnites Kirata by considerably greater involution 
and. higher whorls. There are also some differences in the arrangement of the 
sutural line, especially in the shape of the siphonal lobe. 

The body-chamber is wanting in my specimens. 

Sutures.—The lobe-line bears a close resemblance to the sutures of Gymnites 
inculius, Beyrich, But the siphonal saddle is larger and characterised by the de- 
velopment of a broad, much ramified, outer branch, as in Gymnites Jollyanus or in 
Gymnites (Buddhaites) Rama. The siphonal lobe is but little shorter than the 
principal lateral lobe. Stoliczka’s description of this species as being provided witha 
short siphonal lobe, is at variance with his figure (Mem.,Vol. V, Pl. V, fig. 3), although 
this figure does not represent the relative size of the two lobes quite correctly. 
—Four auxiliary lobes, which are steeper inclined, than in Gymnites incultus. 
Especially the second of the bipartite auxiliary saddles is extensively denticulated. 

Locality, number of specimens examined.—Lilang, Spiti, 1, Kuling, Spiti, 1, 
both from Stoliczka’s collection in the Geological Museum in Calcutta ; Bambanag 
cliffs, Girthi valley, Johar, 1 Coll. Diener. 

Remarks.—Beyrich' identified the high, compressed variety of Stoliczka’s 
Ammonites Battenit with Gymnites incultus. This, however, does not seem justified 
considering the differences in shape of the whorls and the details of the sutural line. 

The fragment figured by Salter may belong to G. Sankara, rather than to 
G Kirata. In the outline of its section and in the siphonal lobe it agrees with 
Gymnites Sankara. In Salter’s drawing the outer branch of the siphonal saddle is 

‘Loe. p. 133. 
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wanting, but in young specimens of Gymnites Sankara this is not so distinctly 
individualised as in later stages of growth. | 


6. GYMNITES, NOV. SP. EX. AFF. G. SanKARA, PI. XIII, fig, 1; var. Pl. X., fig. 5. 


1865. Ammonites Batteni Stoliceka, ex parte: Mem, Geol. Surv. of India, Vol. V, Pt. I, p. 59, 
* Dimensions. — 


Diameter of the shell . ‘ . = ° : ‘ ‘ ; » 150 mm. 
Maximum height of the last whorl . : ‘ ‘ ; ‘ ; ‘ 60. - 
» width of the last whorl. . : ; ‘ . : OF . 3 
Diameter of the umbilicus. ‘ : ‘ . ; ‘ ; ‘ 50 ms 
Minimum height of the last whorl . ‘ ‘ ‘ ‘ . : ae 
. width of the last whorl . : : ‘ ‘ ; ‘ a 
Corresponding diameter of the shell ‘ ‘ ; ; - about 100 ss, 


we ‘- of the umbilicus ; 3 ; 32 


This species is very closely allied to Gymnites Sankara, but differs therefrom 
by rather more rapidly increasing whorls, a thicker transverse section, a less steeply 
rounded siphonal part and by the appearance of a row of lateral ribs in the lower 
portion of the sides, where the whorls reach a height of 25 mm. These very broad 
and fiat ribs reach up to the middie part of the sides as in Gymnites obliquus, v. 
Mojs.' Our species bears a still nearer relationship to the latter than to Gymnites 
Sankara, but it differs in the sutures and possesses a more elliptical shape. 

Sutures— Very much like those of Gymnites Sankara, only, somewhat broader 
and a little less ramified. 

Locality, number of specimens examined.—Kuling, Spiti, 1 Coll. Stoliczka, from 
the Geological Museum in Calcutta; Shalshal cliff near Rimkin Paiar Encamping 
Ground, 1 Coll. Diener. 

Kemarks.—This species attains very remarkable dimensions. My specimen from 
Rimkin Paiar, which is unfortunately much injured, has a diameter of 340 mm, and 
the height of its last whorl is 147 mm. As it is entirely chambered, another three 
quarters of a volution must at least be reckoned for the body-chamber. Conse- 
quently the diameter of the adult individual could scarcely have been less than 
half a metre. 

Variety.—I louk upon a fragment from the Muschelkalk of the Utadhura in 
Joh4r as a variety of this species although it is distinguished by rather more rapidly 
increasing whorls, but it agrees perfectly in the details of the sutural line, The 
siphonal saddle shows a distinctly developed outer branch, where the whorl reaches 
a height of 6mm. At the same time flat and broad radial folds begin to appear on 
the lower portion of the flanks. The body-chamber is wanting. The dimensions 
of this specimen, Pl. X, fig. 5, are as follows :— 


Diameter of the shell  . ; ° ° ° ‘ ‘ j ; ‘ 40 mm. 
Maximum height of the last whorl . . . . ° ‘ ° s a> we 
‘es thickness of the last whorl : é ‘ ¢ : ; Tho és 
Diameter of the umbilicus . : : < ; : ‘ ° ° 18 = 
Minimum height of the last whorl . ; ‘ ‘ ‘ : : S AD. 3 
‘p thickness of the last whorl . ; ; ; ; ‘ . 6 » 
Corresponding diameter of the shell . ‘ ‘ : é a - 276 wy 
- », Of the umbilicus ‘ ‘ ° ° : ll , 


1 Die Cephalopoden der Mediterranen Triasprovinz, p. 236, Taf. LVI. 
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Another form, which is distinguished by smooth sides, is related to this species, 
with which it agrees in the shape of the whorls, but differs from G. Sankara. Inmy 
collection it is represented by the fragment of a body-chamber only, from the 
Shalshal cliff near Rimkin Paiar Encamping Ground. 


7, GYMNITES SP, IND. EX AFF. G. Humsorptt, v. Mojs., Pl. XII., fig. 2. 


This is a fragment of a Gymniles, with high compressed whorls, which seems 
to be more closely allied to a species of the Alpine Muschelkalk than any of the 
Indian forms hitherto mentioned. In this fragment the height of the transverse 
section is 46 mm, the thickness about 20 mm. In the lower portion of the sides, 
traces of radial folds may be noticed. 

The sutures seem to agree remarkably well with those of Gymnttes Humboldt 
vy. Mojs.! Especially the shape of the siphonal lobe and of the siphonal saddle are 
perfectly identical. The less rich ramification of the lateral saddles and of the but 
partly known, auxiliary saddles may be explained by the great weathering which 
this fragment has undergone. 

Locality, number of specimens examined.—Bambanag cliffs, Girthi valley, 
Johar; 1 Coll, Diener. 


8, Gymnires LAMARKI, Oppel., Pl. X., fig. 6. 
1863. Ammonites Lamarki, Oppel: Palxontologische Mittheilangen IL, Taf. 75, fig.3, p. 274 


(1882. Gymnites Lamarki, XK. v. Mojeisovics : Die Cephalopoden der Mediterranen Triasprovinz, p. 235, 


Dimensions. 
Diameter of the shell ‘ ; - . é - ‘ ‘ ; 40 mm. 
‘Height of the last whol 2 © + © * * *% ¢%. ° 17 » 
Thickness of the ,, 5 ‘ : » ‘ : . é a= 6 12 5 
Diameter of the umbilicus e . ° ‘ . ‘ ‘ ‘ ‘s 12 


99 


This interesting form recalls in its general outlines and involution some 
species of the genus Ptychites (e.g. Ptychttes M alietianus, Stoliczka) ; but the arrange: 
ment of the sutures impart to it the character of a true Gymnites, as has already been 
noticed by E. v. Mojsisovics. 

Gymnites Lamarki has a slightly elliptical outline, slowly increasing volutions, 
which although overlapping each other considerably, leave a proportionately wide 
umbilicus. During the adolescent stage the involution is remarkably less pro- 
nounced than in later stages of growth. When the whorl reaches a height of 14mm 
it overlaps the preceding one almost completely. 

The sides are separated from the steep umbilical wall by 4 well-marked, some- 
what rounded, umbilical edge. The greatest thickness of the transverse section 
coincides with the lower portion of the sides. The latter converge towards the sharp- 
ened siphonal part in the shape of a pointed arch, as in Gymnites acutus, describe 

1 E.v. Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz, Taf, LV, fig. 1, p. 235. 
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ed by F. v. Hauer from the Muschelkalk of Bosnia. Oppel suggested that in more 
perfectly preserved specimens the sharpened siphonal part might be provided with 
an elevated, prominent keel. In the figured specimen however, I cannot find any 
traces of such a keel, which might justify this suggestion. | 

In the anterior part of the outer volution a portion of the shell has been pre- 
served, which shows indistinct traces of broad, flat folds. Similar traces may be 
observed also at different places on the cast. Part of the posterior end of the body- 
chamber is preserved. 

Sutures.—The lobe-line shows the typical arrangement of the sutures peculiar 
to the genus Gymnites. Siphonal lobe broad, at almost as low a level as the prin- 
cipal Jateral lobe. Siphonal saddle exceeds the principal lateral saddle in size, 
Second lateral saddle bipartite and deeply incised, Probably four auxiliary lobes 
outside the umbilical suture. Considering the small size of this specimen the 
sutural line is not very complicated. 

Locality, number of specimens examined.—Kuling, Spiti, 1 Coll. Schlagint- 
weit, from the Paleontological Museum in Munich (Oppel’s type-specimen). 

Remurks.—Among all the congener‘c species of the European Muschelkalk, only 
the above-mentioned Gymnites acutus v. Hauer from Han Bulog in Bosnia bears 
some resemblance to our Indian form. The sharpened siphonal part, which is 
found in no other Gymnites, known up to now from the Alpine Muschelkalk, the 
thick whorl, the strongly curved convexity of the sides and the proportionately 
deep, stairlike umbilicus, are characters common to both species, Gymnites 
Lamarki, however, is still more involute and differs also considerably in the shape 
of the sutures. 

I do not consider the sharpened siphonal part to be a character of sufficient 
importance to justify the establishment of a new sub-genus'for these two forms, as has 
been suggested by F. v. Haner. In closely allied species of the genus Yenodiscus, 
which may be ccnsidered to be the original form of Gymnites, similar differences in 
the shape of the siphonal part occur, without possessing the importance of sub- 
generic characters. 


ISOLATED FORM. 


(Sub-genus: BUDDHAITES, Diener.) 


9. GyMNiTEs (BuDpHarrEs) Rama, nov. sp., Pl. XII, fig. 2; Pl. XIII, fig. 1. 2. 


1865. Ammonites floridus Salter, ex parte : Palswontology of Niti, Pl. 6., fig. 1, p. 61. 
1865. Ammonites floridus Stoliczka : Mem. Geol. Surv. of India, Vol. V, Pt. I, p. 61. 
1882. Gymnites nov. sp. E. v. Mojsisovics : Cephalopoden der Mediterranen Triasprovinz, p. 227. 


z. II. 
Dimensions. (PI.J|XIV, fig. 1.) (Pl. XIV, fig. 2.) 
Diameter of the shell ; ° ‘ ; ‘ : 160 mm. 98 mm. 
Height of the last whorl ; Z ; ‘ ; 90 ,, 56 
Thickness of the ,, _,, ; : ; ‘ ‘ 82 ,, 17 
Diameter of the umbilicus : ; oat : P 85 ,, 


* Beitriige zur Kenntniss der Cephalopoden aus der Trias von Bosnien I. Denkschr. Kais, Akademied. Wis- 
sensch. i, Wien, 1892, Bd. LIX, Taf. X, fig. 6, Taf. XI, fig. 2, p. 282. 
12 
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This species, one of the most important leading fossils of the Himalayan 
Muschelkalk, is at an early stage of growth, just as in Gymnites Jollyanus Oppel, 
characterised by narrow, high, slowly increasing volutions and a rounded siphonal 
part. When the whorl attains a height of more than 8 mm., the involution and 
general shape of the shell changes in a very remarkable manner. ‘he volutions 
overlap each othor to two-thirds of . their height so closely, that at a diameter of 
30 mm the outer whorl covers the preceding one and the diameter of the umbilicus 
does not increase any more. Instead of a wide and shallow umbilicus, which is 
an important character in Gymnites Jollyanus, our species exhibits at later stages 
of growth a narrow, deep umbilicus, surrounded by a high, partially overhanging 
umbilical wall. The deep umbilicus, exposing only the innermost volutions in 
adult specimens, is separated from the flat sides by a rounded umbilical margin. 
Together with the stronger involution, the siphonal part becomes narrower and 
perfectly sharpened,—the whorl reaching a height of 20mm. This sharpening of 
the siphonal part to a knife-like edge persists also in later stages and exhibits a 
very characteristic difference from Gymnites Jollyanus. 


In this manner Gymnites Rama actually acquires in the adult stage a great 
external similarity with Carnites floridus Wulf. with which species it has often been 
confounded by former authors. But its sutures always retain the typical arrange- 
ment of the Gymnites lobe-line, although the shape of the shell considerably 
approaches that of the genus Carnites or Pinnacoceras. The stages of development 
are also entirely different in G. Rama and Oarnites floridus, the latter passing from 
the Meekoceras-stage through the Hungarites-stage into the Carnites-stage. 


Gymnites Rama develops ribs of the same size as does Gymmnites Jollyanus. 
Only at an early stage of growth these ribs are confined to the middle portion of 
the sides; later they gradually pass across it. They are, however, not developed 
in the shape of straight, radial prominences, but form slightly falciform elevations, 
arranged along a spiral line, which gradually passes from the middle part into the 
upper portion of the sides. In very large specimens this spiral line appears as a 
continuous ridge in the outer whorl. 

All the specimens figured in this memoir are entirely chambered. But there 
are a few fragments of body-chambers in my collection; the largest of these 
fragments shows a height of the last whorl of more than 120 mm. 


Sutwres.—The arrangement of the sutural line resembles that of Gymnites 
Jollyanus Oppel, although there are differences noticeable when comparing specimens 
of equal height of whorls. The siphonal saddle is much broader, and its outer secons 
dary branch still further individualised. In this respect the sutures approach the 
arrangement of the lobe-line in Carnites floridus, in which this individualisation 
of the outer secondary branch has developed into a proper adventitious saddle. 

The inclination of the auxiliary lobes is less steep than in Gymnites Jollyanus. 
The richly ramified, second lateral saddle is provided with a broad, inner secondary 
‘branch. Five auxiliary lobes outside the umbilical suture. Auxiliary saddles with 
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several incisions. The vertical projection of the outline of a whorl meets the 
apex of the second latera] saddle in the succeeding volution. 

Locality, number of specimens eramined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Griesbach ; 5 Coll. Diener ; Silakank-Passg, Painkandha, 
1 Coll. Griesbach; East slope of Marchauk Pass, near Barahoti Encamping 
Ground, Hundes, 1 Coll. Griesbach ; Lilang, Spiti, 1 Coll. Stoliczka, from the 
Geological Survey Museum in Calcutta; North of Kalapani, Kali River Valley, 
Byans, 4 Coll. Griesbach. | 

Remarks.— Gymnites Rama has been mistaken for Carnites floridus Wulf. by 
Suess, Salter and Stoliczka. Beyrich' already proved this identification to be 
erroneous and compared our species to a Gymnites described by F. v. Hauer. 
According to E. v. Mojsisovics the specimens, described by Salter as Ammonites 
floridus, belong to two different genera, Gymnites and Hungarites. His figure* 
corresponds to a specimen of Gymnites Rama. To this form are likewise to be added 
all the ammonites, identified with Carnites floridus by Stoliczka and Griesbach.* 

In the genus Gymnites the present species represents a distinct group, differ- 
ing so considerably from the rest of the congeneric forms, that it may properly be 
considered to be the type of a special sub-genus. As sub-generic characters are to be 
mentioned the gradual changes in the shape of the umbilical area and of the siphonal 


exist between this new sub-genus and Carnites, which is completely isolated in the 
fauna of the Alpine Triassic province, I must leave undecided. 


Genus: STURIA, E. y. Mojsisovics. 


Sturia Sansovinu, E. v. Mojsisovics, Pl. XV. 


1882. Sturia Sansovinii E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k, 
Geol. Reichsanst. Vol. X. Taf. XLIX, fig. 5, 6, 7, Taf. L, fig. 1, p. 241. 

1887. Sturia Sansovinii F. v. Hauer: Die Cephalopoden des bosnischen Muschelkalkes yon Han Bulog 
bei Sarajevo, Denkschr. Kais. Akad. D. Wissensch. Wien. Bd. LIV, p. 46. 

1892. Sturia Sansovinii F. y. Hauer: Beitrige zur Kenutniss der Cephalopoden aus der Trias yon Bosnien 
ibidem Band LIX. Taf. X, fig. 7, p. 283. 


Dimensions. 
Diameter of the shell . ; ‘ . : ; ‘ ‘ ‘ j 247 mm. 
Height of the last whorl . é ‘ : ‘ ; ; ° - 148 ,, 
Thickness of the a 7 : : : ; ; . ‘ 65 ,, 
Diameter of the umbilicus . ; . : : ; ° ‘ ° 4 ss 


This species, peculiar to the zone of Ceratites trinodosus in the Alpine Muschel- 
kalk is represented in the Himélayan collection by a specimen, which perfectly and 
in every respect agrees with the description and figure given by E. v. Mojsisovics. 

1 Abhandlgn. Konig]. Akad. d. Wissensch. Berlin, 1866, p. 46. 


* Paleontology of Niti, Pl. VI. fig. 1. 
® Geology of the Central Himélayns, Mem. Geol. Surv. of India, Vol. XXITI, 1891. 
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In the shape of its transverse section this specimen corresponds to the sub- 
lenticular form figured by that eminent author in his Pl. XLIX, fig.5. The sides 
are rather strongly curved, the greatest thickness of the whorl still coincides with 
the lower portion of the lateral parts. A rounded umbilical margin separates the 
umbilical wall, which becomes perpendicular in the outer volutions, and encloses 
the very narrow, almost completely closed umbilicus. The siphonal side is much 
compressed and highly rounded. 

The sculpture of the shell exhibits the typical spiral striations which are arrang- 
ed in three different groups as it were. In the siphonal part and near the siphonal 
margin the striations are narrow, sharply edged and separated from each other by 
interstices of only 1mm distance. In this section they are consequently very 
numerous, thin arid arranged close to each other. In the upper portion of the sides 
they are a little broader, flat and but slightly prominent, separated by interstices 
of 13 to 2 mm in distance. In the lower portion of the lateral parts they are, on 
the contrary, strongly developed and elevated. There the spiral striations and the 
intervening furrows are of equal size, being about 2 mm each in width. A strong 
contrast is noticeable therefore between the very broad and stout striations near the 
umbilical margin, and the thinner, less prominent striations on the upper portion 
of the sides.. In our specimen this character is not less remarkable than in E. Vv. 
Mojsisovics’ type-specimen from the Mediterranean Trias. | 

On the lower portion of the sides the furrows between. some of the stout spiral 
striations.are partly divided by very thin thread-like spiral lines, such as have been 
observed by F. v. Hauer in some individuals of this species from the Bosnian Mu- 
schelkalk. 

The spiral striations are not confined to the shell, but are also marked on the 
surface of the cast. 

Sutures.—Ayre absolutely identical with the lobe-line of the species figured by 
E. v. Mojsisovics (Pl. XLIX, fig. 7), as may be seen from a comparison with our 
figure. Proportionately to the greater size of our specimen, there are seven auxi- 
liary lobes, corresponding to a height of the last whorl of 105mm (whereas there 
are six in the type-specimen of E. v. Mojsisovics, corresponding to a whorl of 60 mm). 
The bifid termination of the principal lateral lobe is a good specific character. 

Our specimen is entirely chambered. } 

AsI could not detect any characters in which this species differs from Sturta 
Sansovinii, I am compelled to identify it with the latter. This determination has 
been confirmed by Dr. E. v. Mojsisovics, who kindly examined my Himalayan 
specimen, and likewise thinks it to be identical with the Alpine form. 


Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Diener. e . 


Genus: PITYCHITES, v. Mojsisovies. 


Among the five sections, into which the forms belonging to the genus Ptychites, 
from the Alpine Muschelkalk, may be divided, only one, the group of the P. 
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subflexuosi, has not yet been discovered in the Indian Triassic province, whereas 
representatives of the P. rugiferi, megalodisci, opulenti' and flexuosi are abundant- 

The group of the Ptychites rugifert predominates, and some of its forms belong 
to the most common fossil ty pes, as for instance, P. rugifer, Oppel. This species and 
its nearest ally, P. tibetanus, v. M Ojsisovics, show close relationship to some Spitz" 
bergen forms. Another species of this stoup, P. cognatus, Oppel, may be com- 
pared to the European P. Stachei, Vv. Mojsisovics. The rest of the species belonging 
to the section of the Rugiferi are new. Among them P. Mangala, P. Asura 
and P. Sukra are more closely allied to the Indian P. rugifer, than to any Medi- 
terranean forms, whereas P. Govinda may be considered an isolated type. 

The group of the Plychites megalodisci is Tepresented by three species. Two 
of them, P. impletus, Oppel, and P. Sahadeva, bear some affinities to P. Pauli, y. 
Mojsisovics. The third, P. Sumitra, differs but in very subordinate details from the 
Alpine P. megalodiscus, Beyrich. 

The group of the Ptychites opulent: has three representatives in the Indian 
Trias, all allied to the Alpine species P. opulentus, vy. Mojs., and P. progressus, v. Mojs. 
Of the two forms, which must be placed in the group of the P. flexuosi, P. coch- 
leatus, Oppel, may be compared with P. Studeri, vy. Hauer, whereas P. Mahendra is 
a close relation of P., Slexuogus, v. Mojs,, from the Mediterranean Muschelkalk. 

Besides these groups, two additional sections may be distinguished among the 
Himédlayan Ptychites, which have not been discovered up to now either in the Medi- 
terranean or in the Arctic-Pacific province, but must be considered as faunistic 
elements peculiar to the Indian Trias, 

One of these groups, which I propose to call Ptychites orbilobi, has two latera] 
lobes and is distinguished by the semi-circular arrangement of tlie laterally for- 
ward-curved sutures, which remind me of the lobe-line in Cyclolvbus, Waagen, or in 
Joannites, E. v. Mojsisovics. Ptychites Gerardi, Blanford, ought to be taken as a 
type of this group. : 

The second of these groups is represented by P. Valletianus, Stoliczka, and its 
relations. The species of this section are provided with two lateral lobes and 
differ especially by their numerous low volutions, which do not overlap each other 
much, and the extraordinarily wide umbilicus. This character in which they differ 
from the typical forms of the genus Ptychites is so important, that Beyrichi 
thought himself justified in placing Ammonites Nalletianus among the group of 
Gymnites incultus. The arrangement of the sutures, however, imparts to this 
ammonite the character of a true Ptychites and Clearly establishes its generic 
position. . 

Among the 18 species, which are described in the following section of this 
Memoir, 7 belong to the group of the P. rugiferi, 8 to the group of the P, mega- 
lodisci, an equal number to that of the P. opulenti, 2 to the group of the ?. 
flezuosi, one to the group of the P, orbtlobi, 2 to the group of the P. Malletiani. 


' Ueber einige Cephalopoden aus dem Muschelkalk der Alpen, etc, Abhandlgn. Konig]. Akademie d. Wissensch 
Berlin, 1866, p 134. 








| 
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a. Group of the PTYCHITES RUGIFERI. 


1. Prycuires ruGrrER, Oppel., Pl. XXII, fig. 1, 2; Pl. XXIII, fig. 1, 2; Pl. XXIV, 
| fig. 1, 2. 


9. PryCHITES TIBETANUS, E. v. Mojsisovics. Pl. XXIV, fig. 3. 


1865. Ammonites rugifer, Oppel: Palacontolog. Mitthlgn. T. Taf. 85, figs. 2, 3, p. 293. 

1866, Ammonites Studeri, v. Hauer, ex parte: Die Cephalopoden der unteren Trias der Alpen, Sitzgsber. 
Kais. Akad. d. Wissenech. Wien, Math. Nat. Classe Ba. LIT., p. 629, 639. 

1865. Ammonites Gerardi, Stoliczka, ex parte: Mem. Geol. Surv. of India, Vol. V, Pt. I, p. 54 

1867. Ammonites Gerardi, Beyrich, ex parte : Ueber einige Cephalopoden aus dem Muschelkalk der Alpen, etc 
Abbandlgn. Kénigl. Akad. d. Wissensch. Berlin, 1866, p. 126. 

1882. Ptychites rugifer, E. v. Mojsisovics : Die Cephalopoden der Mediterranen Triasprovinz, Abhandl. kk. 
Geol. Reichsaust. Vol. X, p. 247. 

1886. Ptychites Tibetanus, KE. v. Mojeisovics, Arktische Triasfauven, Mém. Acad. des sciences de St. 
Pétersbourg VII. sér. T. XXXIII. No.6, Taf. XIV, fig. 6, p. 96. 


I. II? 
Dimensions. (Pl. XXII, fig. 2)! 
Diameter of the shell ; . ‘ ‘ ; ‘ ‘ 93 mm. 86 mm. 
Height of the last whorl ‘ ; ‘ ; ; ; 46 ,, 40 » 
Thickness ;,, 5 + »» « é ; : e , 51 ,, 58 ,, 
Diameter of the umbilicus . ‘ ‘ ; 3 . ; 16 ,, 12°5 ,, 


Oppel’s type-specimen of Ptychites rugifer is of a more globose shape than 
any form of the group of the P. rugiferé from the Alpine Muschelkalk. It has a 
broadly rounded siphonal area, and a rather wide umbilicus, surrounded by a steep 
umbilical wall. In young specimens this umbilical wall is, as a rule, less steeply | 
inclined than in adult ones. The sharply defined, somewhat obtuse umbilical 
margin, which in later stages of growth becomes slightly rounded, marks the 
region, where the whorl attains the maximum of its thickness. In the last 
volution, 17 proportionately strong folds or ribs are noticeable. They begin 
somewhat outside the umbilical margin and are considerably broader when ap- 
proaching the siphonal area, which most of them cross in the shape of flat swellings. 
Some of them, however, are arranged asymmetrically on both sides of the siphonal 
part. 

The type-specimen of Piychites tibetanus, E. v. Mojsisovics, differs from Oppel’s 
type-specimen of P. rugifer by its still more globose shape, greater thickness of the 
last whorl and a considerably larger number of radial ribs (25). But the sutural 
line agrees perfectly in the two forms. 

My examination of a very rich material bas convinced me, that the differences 
between the two forms are not very prominent. The greater number of radial ribs is 
certainly not peculiar to the typical P. ¢ibetanws. The same remark applies to the 
proportions in the last whorl of P. rugifer, which are so various, that even P. 
tibetanus might justly be regarded as a mere variety of extraordinary thickness. 

In the following list the measurements in a series of specimens are grouped 


: Oppel’s type-specimen ot P. rugifer. 
E. y. Mojsisovics’ type-specimen of P. tibetanus. 
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together, showing the amount of variation in the dimensions of the last whorl and 
in the number of ribs :— 


I.? II. (age 
(Pl. XXII. fig. 2) 
Diameter of the shel] i ‘ 93 mm. 120 mm. 109 mm. 
Height of the last whorl , ~ 46 61 53 
_ Thickuess of the last. whorl. - 51 }+5 eat +2 56 }+3 
Number of radial ribs ‘ . 17 18 18 
LV. V. VI. VII. VIII. i a 
(Pl. XXIII, (Pl. XXIII, (Pl. XX, ‘ 
fig. 1.) fig. 2.) fig. 1.) 
118 mm. 76 mm. 92 mm. 123 mm. 106 mm. 97 mm. 
60 _ 87 47 59 502 46 
63 5 +3 4g }+9 say +8 5} —1 ast 2 45} 2 
13 12 23 18 13 21 
(to the last half (to the last half (to the last half 
volution.) volution.) *  volution.) 
X. XI. XII. 
(Pl. XXIV, fig. 2.) (Pl. XXIV, fig. 1.)3 (Pl. XXIV, fig. 3.) 
70 mm. 70 mm. 86 mm. 
37 " 37 40 
a5 +8 13} 411 say +18 
17 19 5 


This list shows clearly that the number of radial ribs is as large in P, Tibetanus 
as in forms with a still higher whorl than that in Oppel’s type-specimen of P; 
rugifer. The number of ribs cannot therefore be accepted as decisively characteris- 
tic of one of the two forms. Concerning the proportions of their transverse 
sections, the specimens grouped in the present list, with the exception of No. XII, 
are connected by so many links, that apparently they do not contain two distinct 
species, but must all be identified with Oppel’s P. rugifer. Within this species 
merely more or less globose varieties may be distinguished, as in’ P. flexuosus, the 
last whorl of which also varies considerably in thickness. 


The type specimen of P. Tibetanus differs, however, in the proportion of height 
and thickness of the outer volution so remarkably from all the rest of the Rugiferi 
that for the present it may be looked upon as a distinct species. But in this case the 
term P. Libetanus ought only to be applied to extremely globose forms, in which a 
~ similar abnormal proportion in height and thickness of the last whorl prevails, 

Sutures.—The very short and narrow siphonal lobe is divided by alow siphonal 
tubercle. From the principal lateral lobe the lobe-line rises obliquely to the umbili- 
cal margin. The lateral and auxiliary lobes are divided at their base, each by two 
converging points. The siphonal saddle is richly ornamented and provided with a dis- 
tinctly individualised foliaceous branch which is situated at the upper portion of the 
saddle, near the junction with the principal lateral lobe. At the opposite side to this 

ree type-specimen. 


entified by E. v. ne with P. tibetanus. 


1 
2 
? The type-specimen of KE. v, Mojsisovics. 


OO 7 
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branch corresponds @ similar one, near the base of the principal lateral saddle. 
This individualisation of two foliaceous branches, on both sides of the principal 
lateral lobe, takes place, however, only in advanced stages of growth. The saddles 
are asymmetrical. The top of the second lateral saddle is deeply incised. The 
first auxiliary saddle is bipartite, the second coincides with the umbilical margin, 
One more auxiliary lobe and saddle follow outside the umbilical suture. 

Locality, number of specimens examined.—a Ptychites rugifer.—Kuling, Spiti, 
8 Coll. Schlagintweit, from the Paleontological Museum in Munich (among 
them Oppel’s type-specimen) ; Spiti, 2 Coll. Schlagintweit, in the Museum fir 
Naturkunde in Berlin; 8. E. of Muth, Spiti, 3, Coll. Griesbach, Geological Survey 
Museum in Calcutta; Lilang, Spiti, 1, Coll. Geological Survey Museum in Calcutta ; 
Shalshal cliff near Rimkin Paiar encamping ground, 18 Coll. Diener. 

B Ptychites Tibetanue.—Spiti, 1 Coll. Schlagintweit, from the Palzontological 
Museum in Munich (E. v. Mojsisovics’ type-specimen). 

Remarks.—E. v. Mojsisovics has already pointed out the close relationship of 
Plychites Tibetanus to some species of the Rugiferi group, from the Daonella-lime- 
stone of Spitzbergen, especially to P. latéfrons, v. Mojs., and to P. Nordenskjoeldi, 
y. Mojs. The Indian species is more closely allied to Piychites Nordenskjoeldé in the 
arrangement of the sutural line than to any other form of this group. In the | 
Spitzbergen species' the sutures are, however, more richly ornamented, the lateral 
branches of the saddles being bordered by deep indentations, which enter so deeply, 
that only the interior stem is left entire. Another difference is in the first auxiliary 
saddle, which is bipartite in the Indian species. 

Among the congeneric forms of the Mediterranean Muschelkalk none i8 
closely allied to P. rugifer or to P. Tibetanus, although P. exsomus, Beyrich, bears 
some resemblance to the first in its general shape. 


8. PrycHites ManaALA, nov. sp., Pl. XXVILI, fig. 1, 


Dimensions. 
Diameter of the shell , ‘ “ ‘ ‘ ; . : : - 97 mm. 
Height of the last whorl . ‘ : ‘ é : : ( : ~ 49 4, 
Thickness of the ,,  ,, 3 : , ; bs tog ‘ ‘ ‘ - 42 ,, 
Diameter of the umbilicus. ‘ ; : ; 16 , 


This species is very closely allied to P. rugifer, Oppel, but differs from it in & 
less globose shape, a more shallow umbilicus, surrounded by an obliquely inclined 
wall, and in details of the sutural line. The siphonal part is considerably narrower 
than in P. rugifer and steeply rounded. The greatest thickness of the last whorl 
coincides with the rounded umbilical margin. From the latter the umbilical wall 
slopes obliquely towards the proportionately wide umbilicus, whereas in individuals 
of P. rugifer of an equal stage of growth it is almost perpendicular. 

This specimen has 21 radial folds in the last volution. They rise close outside 
the Pt haa margin and disappear near the siphonal part, which remains perfectly 
smooth. 


1 E. v. Mojsisovics, Arktische Triasfaunep, |. 0, Taf, XIII, fig. 3, p. 93. 
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Sutures.—The sutural line of this species agrees generally with that of P. 
rugifer. The principal difference consists in the shape of the first auxiliary saddle 
being entire in P, Mangala, whereas in P. rugifer it is bipartite. | 

In the figured specimen a little more than one quarter of the last volution 
belongs to the body-chamber, 

Locality, number of specimens examined. 
1 Coll. Schlagintweit, from the Palzeontologie 
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—Spiti (locality not precisely known), 
al Museum in Munich. 


4. Prycnirss SUEKRA, nov, sp., Pl. XXVIL, fic’, 2, 


Dimensions. 
Diameter of the shell : : ; 5 : j ‘ ‘ - 67mm. 
Height of the last whorl ‘ ; . ‘ ‘ ‘ : ; . 34, 
Thickness of the is ; 


se Pa, Gel ie oh OE eee 
Diameter of the umbilicus . : APs, 


In this species the whorls are still more compressed than in P. Mangala. Its 
general shape and sculpture remind one somewhat of the well-known P. Studeri, 
v. Hauer, which, however, has three lateral lobes. 

From the rounded umbilical margin, which coincides with the region of the maxi- 
mum thickness, the sides slope with moderate convexity towards the highly rounded 
siphonal part. The stair-like umbilicus is surrounded by a steeply inclined umbili- 
cal wall. ; 


There are 18 folds or ribs in the last whorl of the figured specimen ; they are 
curved backwards near the siphonal margin, as in the true P. Studeri, v. Hauer! 
They rise near the umbilical margin and become obsolete in the siphonal part, but 
some few cross it in the shape of very indistinct prominences. 

Sutures.—In consequence of the unfavourable state of the matrix, I have not 
succeeded in tracing the sutural line in all its details. So far as I am able to judge 
it seems to agree with the lobe-line of P. rugifer Oppel. The first auxiliary 
saddle is bipartite. 

Three quarters of the last volution belong to the body-chamber. 
Locality, number of specimens examined.—Spiti (locality not known exactly) 
1 Coll. Schlagintweit, from the Palzoniological Museum in Munich. 


5. PTYOHITES COGNATUS, Oppel, Pl. XVIII., fig. 5, 6. 


1863. Ammonites cognatus, Oppel : Palezontolog. Mitthlgn. I. Taf. 81, f. 3, Taf. 85, fig. 4, p. 285. 

1865. Ammonites Gerardi, Stoliczka ez parte : Mem. Geol. Surv. of India, Vol. V, Pt. I, p. 54 

1882. Ptychites cognatus, E. v, Mojsisovies : Die Cephalopoden der Mediterranen Triasprovinz, Abh. k. k: 
Geol. Reichsaust., Vol. X, p. 247. 


Dimensions. i ; 
(Pl. XVIII, f.5.) (Pl. XVIII, f. 6.) 
Diameter of the shell . ‘ ; ‘ é ; . 59 mm. 61 mm. 
Height of the last whorl : ‘ é ‘ 3B 32 
Thickness of the ,, _,, . ‘ : : - 40 ,, 35, 
Diameter of the umbilicus . i ‘ , ‘ + ee ‘ae 


' E. v. Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abhandlungen kk. Geol. Reichsaustalt. 
Vol, X, Taf. LXIII, fig. 1, p. 260. 
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Ptychttes cognatus has been erroneously identified with P. G erardi, Blant., by 
Blanford and Stoliczka, but it is more closely allied to P. Stachet, v. Moje.," as has 
been stated by E. v. Mojsisovics. Tt differs from the Alpine form by its more 
globose shape, the thickness of its last whorl] and its narrow umbilicus, whereas | 
sculpture and sutures are very similar‘in the two species. 

Most of the specimens, which I have examined, were more or less deformed and 
crushed, so much so, that a correct idea of the shape of the shell cannot be formed 
from the measurements alone. The slowly increasing globose volutions are thick- 
est around the slightly rounded umbilical margin. A high and perpendicular 
umbilical wall separates the latter from the umbilical suture. The involution of 
the whorls takes place exactly outside the umbilical margin. The very narrow aud 
deep umbilicus is one of the most remarkable features of this species and permits 
of an easy distinction from P. rugifer, which for the rest bears a great external 
resemblance to P. cognatus, The siphonal area is broadly rounded. 

The numerous, straight, radial folds rise close outside the umbilical margin 
and become obsolete, when approaching the siphonal area, which remains perfectly 
smooth. The number of radial folds in the last volution of my specimens is from 
20 to 23. 

All my specimens are entirely chambered. 

Sutures.—The vertical projection of the outline of the penultimate volution 
meets the apex of the second lateral saddle. 

The sutural line resembles that of P. Stachei, v. Mojs., but differs by its two 
lateral lobes which are provided with two converging points rising from their base. 
The ornamentation of the saddles does not affect the stems so deeply as in P. rugifer 
and in P. Tibetanus. The lobes are placed at an equal level. The short, narrow, 
siphonal saddle is provided with a low siphonal tubercle, ‘The first auxiliary saddle is 
deeply incised and bipartite. The second auxiliary saddle coincides with the umbilical 
"margin. ‘Two more auxiliary lobes and an equal number of saddles follow outside 
the umbilical suture. 

Locality, number of specimens examined.—Kuling, Spiti,4 Coll. Schlagintweit, 
from the Paleontological Museum in Munich; Spiti (locality not exactly known), 
4 Coll. Geological Survey Museum in Calcutta; Spiti and Shangra (Hundés), 2 
Coll. Schlagintweit, from the Museum fir Naturkunde in Berlin. 


6. Prycuites ASURA, nov. sp., Pl. XXVIL., fig. 5. 
1865. Ammonites Ausseanus, Stoliozka, ex parte : Mem. Geol. Surv. of India, Vol. V, Pt. I, p. 53. 


Dimensions. 
Diameter of the shell Z : : : ‘ : ‘ ; ‘ . 33 mm. 
Height of the last whorl . _ ‘ ‘ ‘ ‘ e ° ‘ - 16 » 
Thickness of the ,, ,,  . ; ; . ; ;: 30 9» 
Diameter of the umbilicus . 3 : : ‘ ‘ ‘ 5(P)s» 


| The generic relations of a globose ammonite, which Stoliczka erroneously 
identified with Ammonites Ausseanus, have been elucidated by an examination of 


' Die Cephalopoden der Mediterranen Triasprovinz, 1. oit. Taf, LXII, fig. 3, p. 247. 
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the sutures, which I succeeded in tracing out by splitting off a part of the shel]. 
Our specimen evidently belongs to the genus Ptychites and must be regarded 
as an extremely globose representative of the Rugiferi-eroup. Its general shape 
actually recalls Arcestes, excepting in the umbilical region, which, to judge 
from its rather fragmentary state of Preservation, seems to agree with that of 
P. rugifer, Oppel, 

The shell is entirely smooth, without trace of folds or furrows. 

The last third of the outer volution belongs already to the body-chamber. 

Sutwres.—Resembling the sutures in P. rugifer at an equal stage of growth, 
But the siphonal saddle is distinguished by its abnormally small size and’all the lobes 
are placed on the same level. Three auxiliary lobes outside the umbilica] suture. 

Locality, number of specimens examined.—Lilang, Spiti, 1 Coll. Stoliczka ; from 

the Geological Survey Museum in Calcutta, 


7. PTYCHITES GOVINDA, nov. sp., Pl. XXI,, fig. a, b, c. 


Dimensions. 
Diameter of the shell . ‘ ; ‘ é .- & ‘ ; - 196 mm. 
Height of the last whorl ‘ ‘ ‘ . ° ° ° i BE ys 
Thickness of the ,,_,, : ; ‘ ‘ , ’ ‘ ; a» “8S S 
Diameter of the umbilicus . ; ‘ : ‘ af ss ‘ ‘ 62 » 


this beautiful species is distinguished by its rapidly increasing whorls, a 
highly rounded siphonal part, and a wide, funnel-shaped umbilicus. The inner 
wall of the umbilicus is obliquely inclined, at an angle of about 45 degrees, as 
in P. cochleatus, Oppel. The involution takes place exactly at the umbilical margin. 
Nothing is therefore exposed of the inner volutions, except their umbilical edge, 
which is visible inside the umbilicus in the shape of a screw-like spiral line. 

The greatest thickness of the last whorl coincides with the umbilical margin. 
From this the sides converge towards the narrow siphonal part with a moderate 
convexity. Inthe inner volutions the umbilical margin forms a sharply marked 
obtuse edge, which becomes somewhat rounded in the last whorl. 

The sides are covered with broad, radial folds which rise outside the umbilical 
margin and become obsolete in the siphonal area. There are 22 of them on the last 
volution. | 

In spite of its remarkable size the figured specimen is entirely chambered. The 
partly preserved shell] is 2°56 mm. in thickness and exhibits a layer, wrinkled in the 
direction of the radial folds. 


Sutures.— Whereas in P. rugifer and its allies the sutural line is characterised . 


by an oblique arrangement of the lobes, rising from the principal lateral lobe, which 
is the deepest towards the umbilica] margin, in P. Govinda the two lateral lobes are 
placed at the same level and the sutural line is deepest in the first auxiliary lobe, 
which is richly serrated and enlarged at its base. Siphonal lobe very short, termin- 
ating in a deep point. The second lateral and the first auxiliary saddle are 
highly foliaceous, especially so on the stems, which are rather deeply incised. From 
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the inner margin of the second lateral saddle rises a highly foliaceous and well- 
individualised secondary branch, as in the group of P. Malletianus, Stoliczka, The 
second auxiliary lobe is situated at the umbilical margin. Between this and the 
umbilical suture there is a second, branched, auxiliary saddle and two more auxi- 
liary lobes, interrupted by a short saddle. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 1 Coll. Diener; East Slope of Tsang-Tsok-La, Hop gadh, 
(Hundés), 1 Coll. Griesbach, from the Geological Survey Museum in Calcutta. 


B. Group of the PTYCHITES MEGALODISCI. 


8. (1) PrycHiTss IMPLETUS, Oppel., Pl. XVIII, fig. 4 


1865. Ammonites impletus, Oppel : Palwontologische Mitthlgn. I. Taf. 85, fig. 5, p. 294. 
1882. Ptychites impletus, E. vy. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. 
Geol. Reichsaust., Vol. X, p. 251. 


Dimensions (of the inner volutions). 


Diameter of the shell . é , ; i ‘ ‘ : ; 5 47 mm. 
Height of the last whorl . 7 ‘ ‘ ; ‘ ‘ ‘ ‘ 15 4 
Thickness of the », 1» : ‘ ° ‘ : . ° - 80 5 
Diameter of the umbilicus . . : : ‘ ; . . - %AB y 


- Oppel’s type-specimen is an entirely chambered, much crushed cast; it was 
compared by E. v. Mojsisovics with the European P. Pauli v. Mojs,, but it is 
considerably thicker than any of the Alpine forms of this group. 

‘The figured fragment (Oppel’s type-specimen) is of a very globose shape, the 
thickness of the last whorl being twice as great asthe height. It has a proportionate- 
ly wide umbilicus, by which it is easily distinguished from the Indian Ptychites of 
the “ Opulenti” group, which it resembles somewhat in general shape. The inner 
wall of the umbilicus is high and steeply inclined; the umbilical margin forms 
a distinctly marked edge. The greatest thickness of the last whorl coincides with 
the latter. From the umbilical margin the sides slope gently to the siphonal 
part, which is rounded into the shape of a pointed arch. The volutions overlap 
as far as the umbilical margin. 

No folds or ribs have been noticed on the sides; the last whorl attains 
a height of 20 mm. | 

Sutures.—The sutural line is not completely known, but seems to agree in 
general with the sutures of P. Pauli, v. Mojs.'_ The siphonal lobe is short, but the 
_ siphonal saddle only very little less high than the principal lateral saddle, The 

second lateral saddle is bipartite and deeply incised. The second auxiliary lobe coin- 
cides with the umbilical margin, The saddles and lobes are highly foliaceous and 
their lateral branches much more strongly developed than in P. Pauli. 

Locality, number of specimens examined.—Kuling, Spiti, 1 Coll. Schlagint- 
weit, from the Paleontological Museum in Munich, 


1 Cephalopoden der Mediterranen Triasprovinz, Taf. LXII, fig. 2, p. 251. 
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9. (2) Prycurrss SAHADEVA, nov. sp., Pl. XXV., fig. 1, 2. 
z II. " 
Dimensions. 
fig. 1, as 
Diameter of the shell : 2 : . : ; = at - - 
Height of the last whorl . j ° ‘ ‘ ‘ ‘ 59 21 
Thickness of the ‘s Pr . . ; ; ° 5 . 51 x 35 2 
Diameter of the umbilicus ‘* ; ; ‘ . ‘ ; 21 : 10 i 


The young individuals of this Species closely resemble Ptychites Pauli, E.v. 
Mojsisovics,! and P. impletus, Oppel, in general shape and involution. But whereas 
these two species are distinguished through persistence of the adolescent character 
in later stages of growth, in P. Sahadeng the volutions become more compressed 
and higher in the adult stage. This change is clearly seen in the figured specimens, 
but it is still more remarkable in larger ones. In my largest specimen the dia- 
meter of the shell is 220 mm, the outer whorl 118 mm in height and only 68 mm in 
thickness. The difference of Shape in adult and in young individuals is rather 
considerable. 


In spite of the change which the proportions of the last whorl undergo, P. 
Sahadeva is more closely allied to the two above-mentioned species, than to any of the 
flatter discoidal forms of the group of the “ Megalodisci,” the flattening of the 
volution not being combined with a contraction of the umbilicus. 

The deep umbilicus is surrounded by a steeply inclined inner wall, separated 
from the sides by a sharp umbilical margin. The sides converge almost with. 
out convexity towards the siphonal part, which is slightly sharpened in young 
individuals, but becomes slightly rounded in later stages of growth. The involution 
takes place quite close to the umbilical margin, but in very large specimens the 
outer volution exhibits egression and apparently leaves the spiral line. 

In the specimen figured Pl. XXV, fig. 1, the last whorl shows 15 flat, straight 
folds, which pass across the siphonal part in the shape of wavy, flexuous elevations. 
In young specimens the surface of the shell is almost smooth, exhibiting faint 
grooves near the umbilical edge only, which correspcnd to the depressions between 
the different folds. These grooves gradually die out when approaching the sipho- 
nal part. , 

The elliptical outline of this specimen is probably not a specific character, but 
is an accidental deformity due to crushing. All the fossils which come from this 
locality, as Ceratites Kuvera, Gymnites (Buddhaites) Rama, Nautilus Griesbachi, 
are deformed and crushed in a similar manner. 

In the largest of my specimens, with a diameter of 220 mm, three fourths of 
_ the outer volution form part of the body-chamber. 

Sutures.—Similar to those of P. Pauli, v. Mojs., but the lateral branches of the 
saddles are further developed. The principal lateral saddle especially is provided 
with individualised and richly foliaceous Secondary branches. The siphonal saddle 
is considerably shorter than the principal lateral one. The second lateral and the 


' Cephalopoden der Mediterranen Triasprovinz Abh. Geol. Reichsaust., Vol. X, Taf. LXIL, fig. 2, p. 251. 
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first auxiliary saddles are deeply incised above, bipartite, and provided with 
vearrow stems at their base. The second auxiliary lobe is divided by the umbilical 
edge. Two bipartite auxiliary saddles follow outside the umbilical suture. Siphonal 
lobe short, with a high siphonal tubercle. 

The rest of the lobes are each divided at their base by two converging points, 
giving them a trifid termination. 

Siphuncle.—In the ventral area of the specimen figured Pl. XXV, fig. 1, 
the narrow siphuncle, consisting of anastomosing fibres, is partly exposed. 

Locality, number of specimens examined.—North of Kalapani, Kali River Val- 
ley (Byans), 7. Coll. Griesbach (Geological Survey Museum in Calcutta). 


10. (3) Prycurres SumirRa, nov. sp., Pl. XXVI. 


Dimensions. 
Diameter of the shell . . 5 5 ; ‘ ‘ ‘ ‘ ‘ - 260 mm. 
Height of the outer whorl . . . 2 : ° . - 142 ,, 
Thickness of the ,, 3% - ‘ ° . ° ‘ ‘ : - 80, 
Diameter of the umbilicus . . ° . . ° ‘ “ » 6, 


The present species, one of the largest of the “Megalodiscé ”’ group, is very closely 
allied to P. megalodiscus, Beyrich,' from which it only differs by its more broadly 
rounded siphonal part, by a rounded umbilical margin, and in some details of the 
sutural line. The umbilicus is narrow, funnel-shaped and surrounded by a steep 
inner wall, distinctly defined by a rounded umbilical margin, whereas in P. mega- 
lodiscus the umbilical margin retains a sharp edge even at later stages of growth. 
The siphonal part is highly rounded but never sharpened. The whorls are rather 
less compressed than in P. megalodiscus, the outer whorl being proportionately 


lower. For the rest, the outlines and the involution of the shell agree perfectly in 
the two species, 


The shell, which is but partially preserved, is smooth, exhibiting only very’ 
thin and indistinct lines of growth. The cast is entirely smooth. } 
The body-chamber occupies three-fourths of the last volution, The margin 
of the aperture is partly preserved. It forms a deep lateral depression in the lower 
portion of the shell, which is followed by a flat lappet turned forward. In the 
outer portion of the shell a second slight depression marks the beginning of a 
rather narrow siphonal process. This process is partly broken off in this specimen. 
To this projecting ventral process a contraction of the shell in the siphonal part | 
_ corresponds, encircling its topmost portion. There is a considerable similarity 
with the mouth borders of P. eusomus, Beyr., and of P. acutus, BE. v. Mojs.’ 
Sutures —Very much like those of P. megalodiscus, but differing in the shape 
of the saddles, which have broader and stronger stems. The siphonal saddle espe- 
cially is less richly ornamented. The siphonal lobe is at a somewhat higher level 


) E. Beyrich, Ueber einige Cephalopoden aus dem Muschelkalk der Alpen, etc., Abhandlgn. Kgl, Akad. d. Wiss. - 


Berlin, 1866. Taf. II., p. 185; E. v. Mojsisovics, Cephal i i 
: ; : » Cephalopoden der Mediterranen T rovinz Abh. Geol. Reichsaust. 
Vol. X, Taf. LXXVII, fig. 1, Taf. LXXVIII, £. 1, 2, p. 253. ne 


3), ¢. Taf. LXIX, LXVI, fig. 6 a. 
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than in P. megalodiscus. 
Siphonal saddle lower tha 
liary saddles bipartite. Number of auxiliar 
of P. megalodiscus from Reutte), 


Siphonal tubercle large, pyramidal, and strongly serrated 


he ornamentation of the siphonal and of the 
principal lateral saddles in the European species, : 


Locality, number of specimens examined.—Shalshal 
Encamping Ground, 1, Coll. Diener, 


y. Group or PTYCHITES MALLETIANUS. 


11. (1) Prycurres MALLETIANUS StoniczKa, Pl, XVIL., fig, 1. 


1865. Ammonites Malletianus Stoliczka : Mem. Geol. Surv. of India Vol. V. Pt. I.—PI. 5, fig. 1, p. 58. 


Dimensions. 
Diameter of the shell 


: 108 mm. 
Height of the outer whorl . 39 ,, 
Thickness 99 93 ° ” 43 ” 
Diameter of the umbilicus 43 


This interesting species differs from all congeneric forms hitherto known, by its 
numerous, low, slowly increasing whorls, which, however, do not overlap to any 
great extent, and by its extraordinarily wide umbilicus. The volutions overlap each 
other to the extent of a little more than one-third of their height, the greater part 
of them being therefore exposed within the umbilical area. The maximum thick- 
ness of the volutions coincides with the sharp umbilical margin, from which a high 
perpendicular wall slopes down to the umbilical suture. The sides are moderately 
convex, the siphonal side is rounded. 

This specimen,—Stoliczka’s type,— has 26 to 28 fiatly convex folds within the 
last volution, which are arranged close to edch other and rise only at some distance 
from the umbilical margin. They are radially directed and disappear, as they 
approach the siphonal margin ; they broaden out and flatten gradually, but without 
becoming flexuous. 

The specimen is entirely chambered. 

Sutwres.—The sutural line is characterised by a remarkably reduced size of the 
auxiliary saddles and the development of a strongly individualised secondary branch 
rising from the inner margin of the second lateral saddle. Two lateral lobes. Si- 

phonal lobe short, siphonal saddle nearly as high as the second lateral saddle. Lobes 
and saddles richly ornamented. First auxiliary saddle very short and tripartite, like 
the second, which is considerably broader. The second auxiliary lobe coincides with 
the umbilical margin. Two auxiliary lobes outside the umbilical suture. Third 
auxiliary saddle entire, 

Locality, number of specimens examined.—Lilang, Spiti, 1, Coll, Stoliczka, 
Geological Survey Museum in Calcutta (Stoliczka’s type-specimen), 
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Remarks.—No allied forms of P. Malletianus have hitherto been discovered. 
Like P. Gerardi it represents an isolated type peculiar to the Indian Trias. 


12. (2) Prycnitzs Nov. Sp. Inp. 


Ex. AFF. Pt. MartuetTrano. (Pl. XVIL., fig. 2.) 


This is a form, related to P. Malletianus Stol., which is likewise distinguished by 
low, not much overlapping volutions and a wide umbilical area. The only speci- 
men available is unfortunately fragmentary. Toa diameter of the shell of 54 mm 
corresponds a diameter of the umbilicus of 283mm. The thickness of the trans- 
verse section is considerably greater than in P. Malletianus. The sides pass gradual- 
ly into the broadly rounded, siphonal area. A high, perpendicular, umbilical wall 
separates the obtusely rounded umbilical edge from the umbilical suture. 

The sculpture consists of folds or ribs, better defined than in P. Malletianus. 
There are nine of them on the outer volution and they rise close to the umbilical 
margin. Approaching the siphonal margin, they.become less prominent but broaden 
out gradually. They do not completely disappear in passing across the siphonal area. 

As this entirely chambered specimen is much deformed, I have not been able 
to take exact measurements. As to its dimensions I must therefore refer to the 
figure. : 

Sutwres.—Similar to those of P. Malletianus, but the inner secondary branch of 
the second lateral saddle is still more strongly developed. Only one auxiliary lobe 
outside the umbilical margin. The latter coincides with the short but richly orna- 
mented first auxiliary saddle. The second deeply incised auxiliary saddle is higher 
than the first one. Three auxiliary lobes between the umbilical margin and the 
umbilical suture. 

Locality, number of specimens examined.—North of Padam, Spiti, 1, Coll. Geo- 
logical Survey Museum in Calcutta. 


| 6. Group or THE PTYCHITES ORBILOBI. 
13. (1) Prycuites Gerarpr Buanrorp Pl. XVIII. fig. 1, 2,3; Pl, XXV » fig. 3, 


1863. Ammonites Gerardi, Blanford : Journal Asiatic Soc. of Bengal, XXII. p. 132, Pl. IT. fig. 6. 

1865(?). Ammonites Gaytani Salter : Palzontology of Niti, Pl. 7, fig. 7, 8, p- 65. 

1865. Ammonites Gerardi, Stoliczka. ex purte: Mem. Geol. Surv. of India, Vol. V. Pt. I. p. 64. 

1882. Ptychites Gerardi, E. v. Mojsisovics : Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. 
Geol. Reichsanst, Vol. X. p. 247. . 


I Il. Til. 


Dimensions. (Pl. XVIII. f.1.) (Pl. XVIII. £. 2.) (PL XVIII. £. 3.)? 
Diameter of the shell ; 7 67 mm 56 mm. 51 mm. 
Height ofthe outer whorl . : 36 ,, 30 ,, 26°5 ,, 
Thickness ,, _,, jet. Re ; ° 5 81 ,, 28 ,, 
Diameter of the umbilicus 6 ‘j 8 ,, 7 5 8 


99 


This often-mentioned species has been repeatedly confounded with several 


1 Blanford’s type specimen, 


/ 
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other forms of the « Rugéferi ” sroup, which occur in the same horizon, although 
Blanford has already given a sufficiently good description of his type-specimen 
and has clearly pointed out the peculiar shape of the—rather badly figured—sutural 
line. Oppel is therefore perfectly right in not identifying a single form among 
the Ptychitide, collected by the brothers Schlagintweit with the true Pty chites 
Gerardi, and E. v. Mojsisovics justly remarks in opposition to Beyrich! “that 
among the rich material of Indian triassic ammonites in the Schlagintweit 
collection not one single specimen is met with, which agrees with the description 
and figure of Ptychites Gerardi, Blanford.” As I have sufficient material of this 
species at hand, partly from Stoliczka’s, partly from my own collections, besides 
Blanford’s type-specimen, its diagnosis presents no difficulty. 

The typical form of Ptychites Gerardi is distinguished by an almosi trian- 
gular shape of the section of its outer whorl 3 the sides slope from the umbilical 
margin, where they are most distant, towards the narrow but rounded siphonal 
area, with tolerably even convexity. Young individuals are of a more globose 
shape and provided with a broadly rounded siphonal part (Pl. XXYV. fig. 3). The 
higher the form grows in later stages, the more sharpened becomes the siphonal 
part and the more characteristically appears the peculiar shape of the section 
of the outer whorl, recalling some Ptychites of the « Meg alodisei ”* group, 
which Blanford justly designates as “trigona.” The clearly defined umbilical 
margin is but slightly rounded. The umbilical wall is steep. The width of the 
umbilicus varies considerably. In one of my specimens from Rimkin Paiar the 
diameter of the umbilicus is 14 mm, corresponding toa diameter of the shell of 
68mm. In another specimen from the same locality the diameter of the shell is 
80 mm the diameter of the umbilicus only10mm. ‘The involution does not take place 
exactly at the umbilical margin, but parts of the inner volutions are exposed in the 
stair-like umbilicus, recalling P. Studeri v. Hauer. | 

Atan early stage of growth the shell is perfectly smooth. When the outer whor] 
reaches a height of 25 mm, very flat, radial folds are noticed, covered with numerous 
thin and delicate striations, corresponding to growth-lines, They rise outside the 
umbilical margin and broaden out considerably towards the siphonal part. In the 
specimen figured Pl. XVIII. fig. 1, nine to ten of these radial folds may be counted 
in the last half volution. The sculpture is always much more delicate than in P. 
cognatus or in P. rugifer, which have sometimes been mistaken for this species. 

Sutures.—Differ from all the rest of the congeneric species hitherto known 
by their semi-circular arrangement, their convexity being laterally curved forward. 
The vertical projection of the outline of the penultimate volution meets the inner 
margin of the second lateral saddle. Consequently P. Gerardi must be placed 
among the forms with two lateral lobes. The siphonal lobe is very short and nar- 
row and provided with a high siphonal tubercle. The lateral lobes end with 
elongated terminal points with lateral digitations symmetrically arranged on each 
side. The second lateral and the first auxiliary saddles are of nearly equal size and 


? Abhandlgn. Koenigl, Akademie d. Wissensch. Berlin. 1866, p. 126. 
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provided with two terminal lateral branches. Four auxiliary lobes outside the 
umbilical suture. The second and third auxiliary saddles are also bipartite. A 
fourth auxiliary saddle is divided by the umbilical suture, when the outer whorl 
reaches a height of 20 mm. a 

‘Locality, number of specimens examined.—Spiti Valley, 3, coll. Asiatic 
Society of Bengal (among them Blanford’s type-specimen) ; Shalshal Clit near 
Rimkin Paiar Encamping Ground, 4, coll. Diener ; Bambanag Cliffs, Girthi Valley, 
J ohar, 1, coll. Diener. 

Remarks.—In a later memoir Blanford erroneously identified P. Gerardi with 
P. cognatus Oppel,’ a view which was accepted by Stoliczka, P. cognatus 
belongs, however, to the group of P. Stachei, v. Mojs., ag Was pointed out by 
EW Y. Mojsisovics, and may be easily distinguished from this species by its broadly 
rounded siphonal part and the absolutely different arrangement of the lobe-line. 
Beyrich went still further in uniting not only all the different species of Himdlayan 
Ptychites, established by Oppel, but even some forms from the European Mu- 
schelkalk in one single species, which he called Ammonites Gerardi. 


The two ammonites figured by Salter’?as Ammonites Gaytani are probably 
young specimens of P. Gerardi, judging from the arrangement and shape of their 
sutures. 


No allied form of P. Gerardi has hitherto been discovered, neither among the 
Mediterranean, nor among the Indian congeneric species, 


e. Group of the PTYCHITES OPULENTI. 


14, (1) Prycuitzs Evrrest1, Oppel. Pl. XIX. fig. 1; Pl. XX.,, fig. 1, 6. 


1863. Ammonites Everesti, Oppel : Paleontolog. Mitthign. I. Taf. 81, fig. 1, 2, p. 384, 


1865. Ammonsties Hveresti, v. Hauer : Die Cephalopoden der unteren Trias der Alpen. Sitzgsber. Kais. Akad. 
d. Wissensch. Wien, Math. Nat. Cl. LII. Bd. p. 639. 


1867. Ammonites Gerardi, Beyrich, ex parte : Ueber einige Cephalopoden aus dem Muschelkalk der Alpen, ete, / 


Abhandlgn. Koenigl. Akad. d. Wiss. Berlin 1866. p. 126. 


1882. Ptychites Hveresti, E. v. Mojsisvics : Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. Geol. 
Reichsanst. Vol. X. p. 260. 


I Il, 


Dimensions. (Pl. XIX.f.1) (PI. XX. f. 2). 
Diameter of the shell . ‘ , ‘ é - « 168 mm. 63 mm. 
Height of the outer whorl res “36 ‘ ; ; 75 ,, 32s, 
Thickness , , 4 4 °. . 2. 4, 85 ,, 41 ,, 
Diameter of the umbilicus : 37 =, 12 =«,, 


This form is closely allied to the European representatives of the ** Opulenté”’ 


group from the Alpine Muschelkalk, but differs in the sculpture of its shell and the 
acutely rounded siphonal part. 


1 Oppel’s type-specimen. ? Paleontology of Niti, p. 106. * Ibid. Pl. 7, fig. 7, 8. 
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The section of the outer Whorl is almost triangular, similar to that of P. 
Gerardi, but the latter has considerably higher and more compressed whorls, The 
maximum thickness of the whorls coincides with the umbilical margin, from which 
the slightly convex sides converge towards the acutely rounded siphonal part, which 
in young individuals is Sometimes even sharpened. In P. Gerardi, as I have 
mentioned before, just the opposite development takes place, the siphonal part 
being rounded at an early stage of growth, but becoming sharper in adult 
individuals, . 

The deep umbilicus js bordered by a steep inner wall. The steepness 
increases in proportion to the stage of growth. In very large specimens (Pl. XTX, 
fig.1) the umbilical wall is quite perpendicular in the last whorl, whereas it is 
steeply inclined in the inner volutions. The involution takes place exactly at the 
umbilical margin, the inner volutions being only defined inside the umbilicus by a 
screw-shaped, spiral line, In young specimens the umbilical margin is, as a rule, 


more definitely rounded than at later stages of growth. In large specimens it is 


always sharper although never edged. 

F. v. Hauer describes the sculpture of the shell as consisting of radial grooves 
or furrows, which rising close outside the umbilical margin are indeed a much 
more characteristic element of its sculpture than the interstices between them. 
But even the latter are more or less of the shape of folds or ribs, and more so, than 
in any of the Péychites of the *Opulenti *eroup from the Alpine Muschelkalk. In 
Oppel’s type-specimen the number of folds, in the last volution, is 11, whereas 
it is 14 in the specimen from Rimkin Paiar, figured in Pl. XIX., corresponding 
to a diameter of the shell of 168 mm. The broad, deep grooves disappear near the 
siphonal part, differing in this respect from the European P. opulentus, v, Mojs. } 
and P. progressus, v. Mojs,,?in which they pass across the siphonal part. The 
intervals between the grooves, corresponding to folds, are proportionately narrower 
near the umbilical margin, but broaden out considerably towards the siphonal 
margin. : 

The shell, as far as preserved, is covered with numerous wrinkly striations, 
which, though somewhat wavy, run generally parallel to the folds, 


Sutures.—In P. Everesti the peculiar shape and arrangement of the sutures 
in the group of the P. opulentt is well exemplified. The principal lateral lobe 
is divided at its base by a large central point, causing it to terminate in two equal - 
sized digitations. The remaining lobes end in single terminal, with corresponding 
lateral, digitations, being each divided at their base by two large, converging points. 
The tops of the saddles are bipartite, the saddles themselves being shaped 
symmetrically, 


From the sutures of P. progressus, which HE. v. Mojsisovics believes to be © 


most closely allied to our form among all the species of the Mediterranean 
Muschelkalk, the lobe-line of P, Bveresti differs especially by a higher siphonal 


* Abh. k.k. Geol. Reichsanst, Pl. LX XIII, fig. 1, 2, 3, 4, p. 259. 
* Lo. pl. LXVII, fig. 4, 6, p. 259. 
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saddle. The siphonal lobe is very short and narrow. The vertical projection of the 
outline of the penultimate whorl meets the third lateral lobe in the outer 
volution. Third lateral saddle bipartite, and terminates in two symmetrical 
branches, One auxiliary lobe and saddle outside the umbilical margin. 

Locality, number of specimens examined.—Shangra, E. of Poling, Hundés, 2, 
Coll. Schlagintweit, from the Paleontological Museum in Munich (among them 
Oppel’s type-specimen) ; Shalshal cliff near Rimkin Paiar Enacamping Ground, 
1, Coll. Diener ; Spiti, 1, Coll. Schlagintweit from the Paleontological Museum in 
Munich. : . 


15. (2) Prycurres Vipura nov. sp. Pl. XX., fig. 2, 3, 4, 5. 


1882. Ptychites nov. sp. ex aff. Pt. Everesti, E. v. Mojsisovics : Die Cephalopoden der Mediterranen Trias- 
provinz, Abb. k.k. Geol. Reichsanst. Vol. X. p. 260. 


I II. 
Dimensions. (Pl. XX.f.4.) (Pl XX. £. 3.) 
Diameter of the shell . 60 mm. 66 mm. 
Height of the outer whorl 25» 34 5, 
- Thickness,, » 4 ‘ ~ ° 26 5, 31 


Diameter of the umbilicus . LO: 4, ll , 


Mojsisovics compared this species with P. opulentus v.. Mojs. from the Muschel- 
kalk of the Schreyer Alpe, but it differs therefrom chiefly by its more compress- — 
ed whorls and its remarkable sculpture. The difference in the proportions of the 
last whorl is already noticeable at early stages of growth. Whereas in P. 
opulentus height and thickness of the last whorl become equal when the volution 
reaches a height of 34mm; there are specimens among my material of this 
species, in which the volutions become higher than thick, even when the height of 
the last whorl reaches 20 mm only (Pl. XX. fig. 5). The specimen figured Pl. XX. 
fig. 4, is distinguished by a proportionately thick transverse section, but yet it 
is still more compressed, than individuals of P. opulentus with an equal height of 
the last whorl. 

The wide and funnel-shaped umbilicus is surrounded by an obliquely inclined 
inner wall, which is separated from the sides by a rounded umbilical margin. 

The sculpture consists of numerous, straight ribs which pass across the 
siphonal part. Stronger alternate with weaker folds, but not in a regular series, 

Sutures.—Agree almost entirely with those of P. opulentus, the saddles being 
only very little broader, Nor do the lateral branches cut so deeply into the stems. 
Siphonal saddle very short and bulky. Third lateral saddle bipartite. The first 
auxiliary saddle coincides with the umbilical margin. | 

Locality, number of specimens ecamined.—Spiti, 1, Shangra, Hundes, 7; all 
from the coll. Schlagintweit in the Paleontological Museum in Munich. 


16. (8) Prycuires Drona nov. sp. Pl. XVL., fig 3. 


« e ® e 


Dimensions 
Diameter of the shell ‘ : 65 mm. 
Height of the last whorl . : 83, 
Thickness ,, 5, 5 95 ‘ ‘ 85 , 
Diameter of the umbilicus , ° ° 


1b 
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Ptychites Drona differs from the two other Indian Species of this group by its 
globose shape and the broad rounded siphonal area. The Outlines of the shell and 
the proportions of the last whorl recall P. rugifer, Oppel, but our form possesses 


The umbilical margin is rather rounded, but sharply defined ; umbilicus com- 
paratively wide and umbilical walls high and steep. The involution takes place 
close to the umbilica] margin ; the inner volutions are exposed inside the umbilicus 
in the shape of a very narrow spiral band. 


The surface of the shell is covered with numerous, delicate folds, which cross 
the sides and the siphonal part in the shape of rings, There are 22 of them in the 
last whorl. 


Sutures.—The sutural line recalls the characters peculiar to the group of the 
P. opulenti. The siphonal saddle is even shorter than in P. progressus, y. Mojs. 
Both the second and the third lateral saddles end in two terminal branches, which, 
however, are not very strongly individualised, One auxiliary lobe outside the umbi- 
lical margin. The latter divides the first auxiliary saddle, when the last whorl 
reaches a height of 20mm. Two auxiliary lobes and an equal number of simple 
auxiliary saddles outside the umbilical suture. 


Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encam ping Ground, 1, coll. Diener. 


¢. Group of the PTYCHITES FLEXUOSI. 


17. (1) Prycurres CocHLEatus, Oppel PL. XVII., fig. 3. 


1865. Ammonites cochleatus, Oppel : Palaeontologische Mittheilgn. I Taf. 85, fig. 1, p. 294, 

1865. Ammonites Studeri, v. Haner, ex parte : Die Cephalopoden der unteren Trias der Alpen, Sitzgsber 
Kais. Akad. d. Wiss. Wien LIL. Bd. I. Abth. p. 629. 

1867. Ammonites Gerardi, Beyrich, ex parte : Ueber einige Cephalopoden aus dem Muschelkalk der Alpen 
etc. Abhandlgn. Koenig]. Akad. d. Wiss. Berlin 1866, p. 127. 

1882. Ptychites cochleatus, E. v. Mojsisovics.: Die Cephalopoden der Mediterranen Triasprovinz Abh. k.k, 
Geol. Reichsanst. Vol. X. p. 261. 


Dimesions, 
Diameter of the shell . ‘ ‘ ‘ ; . : ; ‘ ‘ 85 mm. 
Height of the last whorl . : : ‘ ‘ é ‘ ‘ ; AB 4, 
Thickness ,, 45 ,, : 4 ‘ ; P é : : ; 38 Cy, 


Diameter of the umbilicus ‘ ‘ j . ‘ ‘ ‘ ° : TR ‘a 

The group of Ptychites fleruosi is represented in the Indian Muschelkalk by a 
form, which is closely allied to P. Studeri, v. Hauer, from the Binodosus—beds of 
the Mediterranean Triassic province. It has already been mentioned by E. v. 
Mojsisovics, that the Indian form differs in having thicker volutions and in the 
shape of its umbilicus. The latter is much wider than in P. Studeri, is funnel- 
shaped and surrounded by a high, obliquely inclined inner wall. The involution 
takes place quite close to the umbilical margin, and the umbilical walls of the inner 
volutions are arranged in one and the same plane. Inside the umbilicus the 
inner volutions are therefore only visible asa spiral line. The maximum thickness 
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of the whorls coincides with the ee , From this the slightly convex 

i he rounded siphonal part. . 
ee oe of radial a of cue there are 18 to 20 on the last 
volution (whereas there are 22 to 24 in P. Studert). In none of my specimens have 
I noticed a backward curved convexity in these folds near the siphonal margin, 
as is the case in P. Studeri, In both species, however, broad folds reach close to 
the umbilical margin, whilst less prominent, secondary ribs occur between them. 
None of the folds actually reach the umbilical margin proper. They also die out 
near the siphonal part, which remains perfectly smooth. 

All my specimens are entirely chambered. — 

Sutures.—The vertical projection of the outline of the penultimate whorl meets 
the outer margin of the third lateral saddle in the outer whorl. Shape and arrange- 
ment of the sutural line almost agree with those in P. Studert. Siphonal lobe very 
short and small, provided with a high siphonal tubercle. The principal lateral lobe 
is divided at its base into two symmetrical digitations by a larger point, as in 
P, Studert. The following lobes end in a single terminal digitation, bordered 
symmetrically by lateral branches on each side. When the outer whor! reaches a 
height of 27mm the second auxiliary lobe coincides with the umbilical margin. 
Three auxiliary lobes and an equal number of bipartite auxiliary saddles outside 
the umbilical suture. The small narrow siphonal saddle is situated on the siphonal 

art. | 
: Siphuncle—In my two specimens from Rimkin Paiar I have been able to 
observe the narrow, horny siphuncle, provided only with single longitudinal fibres. 
Its structure agrees with the description given by E. v. Mojsisovics of the siphuncle 
of his species P. Nordenskjoeldi. 


Locality, number of specimens examined.—Kuling, Spiti, 1, coll. Schlagint- 
weit, from the Paleontological Museum in Munich (Oppel’s type-specimen) ; 
Shalshal cliff near Rimkin Paiar Encamping Ground, 2, coll. Diener; west slope of 
the Silakank Pass (Painkéndha), 1, coll. Griesbach, Geological Museum in 
Calcutta. 


18. (2) Prycurres ManENDRA nov. sp. Pl. XVL., fig. 1, 2. 
1865. Ammonites Studeri, Stoliczka : Mem. Geol. Surv. of India, Vol. V, Pt. I, p. 55. 


Dimensions. (Fig. 1.) 
Didmeter of the shell . ; ; ; ‘, ; ; : : - 107 mm. 
Height ofthe outer whorl  . : ; : : : ‘ S Sing 
Thickness ,,,, 5, 55 30 ,, 
Diameter of the umbilicus 105 _,, 


Diameter of the umbilicus of the cast 


This species, which according to the number of its lateral lobes belongs to the 
‘Fleguosi”’-group, recalls in its general shape and involution P. flexuosus, E. v. 
Mojs.,’ from the Mediterranean Muschelkalk, 

P. Mahendra has a flat, discoidal shell, a narrow, highly rounded siphonal part, 

” Neues Jahrb. £. Miner. 1885, Vol. II. p. 161. 
" Abh. Kk. Geol. Reichsanst. Vol, X, Pl. LXIIL, fig. 2-8 ; Pl. LXIV, fig. 1, 2,3 ; Pl. LXVI, fig. 2, 3, p. 261, 
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and a funnel-shaped umbilicus, surrounded by an obliquely inclined inner wall. 
The umbilicus is narrower than in P. cochleatus, Oppel. The involution does not take 
place exactly at the umbilical margin. The inner volutions are exposed inside the 
umbilicus in the shape of narrow spiral bands, as in P. Studer?. 

/ The transverse section of the two specimens of P, Mahendra resembles that of 
the flat, compressed variety of P. flexuosus, y. Mojs. The greatest thickness of the 
outer whorl about coincides with the middle portion of the sides, From this region 
the sides slope with a gentle convexity towards the siphonal part and to the somewhat 
rounded, though well-defined, umbilical margin, 

The last volution possesses about 15 broad and flat ribs which rise exactly out- 
side the umbilical margin and run in a straight and almost radial direction as far as 
the middle portion of the lateral parts. In the outer portion of the sideg they are 
bent into a more or less strongly marked falciform curve with its convexity turned 
backwards, as in P. flexuosus. In the Specimen from Muth (fig. 1) this flexuous 
curve of the folds in the upper portion of the sides corresponds with a height of the 
outer whorl of only 25 mm. On the inner volutions of my specimen from Rimkin 
Paiar with an equal height of the outer whorl, are perfectly straight ribs. It is only 
in the last volution that a slight falciform curve of the folds in the outer portion 
_ Of the sides may be observed. : 

The rather well preserved shell is covered by numerous thin radial striations 
parallel to the direction of the folds ; they are wrinkly and somewhat Wavy, as in 
P. fleruosus. The growth-lines are bent forward obliquely on the inner wall of the 
umbilicus, 

_ Sutures.—The vertical projection of the outline of the penultimate whorl meets 
the apex of the third lateral saddle on the outer whorl. The suturesof P. Mahendra 
differ from the lobe-line of P. Jleruosus by more elongated and slender saddles 
and by the remarkable size of the siphonal saddle, which surpasses the second 
lateral saddle in height. The siphonal lobe is short and provided with a high pyra- 
midal, denticulated siphonal tubercle. Five auxiliary lobes, Third auxiliary saddle 
bipartite. 

Locality, number of specimens éramined.—Muth, Spiti, 1, Coll. Geol. Survey 
Museum in Calcutta (Stoliczka’s type-specimen); Shalshal Cliff near Rimkin 
Paiar Encamping Ground, 1, Coll, Diener. 


Family: ARCESTIOR. 
Sub-family : LOBITIN A. 
Genus : LOBITES, E. v. Mojsisovics. 


The presence in the Muschelkalk of the Himdlayas of the genus Lobites v. 
Mojs. appears as doubtful ag that of the genus Isculites v. Moje. The only hitherto 
known specimen of Lobites Oldhamianus, Stol., which represents this genus in the 


Indian Triassic province, has been collected in a dark limestone of unknown age at 
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Lilang on the Lingti River in Spiti. To judge from the matrix of the fossil I’ am 
rather disposed to refer it to upper triassic beds, than to Muschelkalk. Nor has the 
genus Lobites been met with in the Mediterranean Triassic province in lower horizons 
than in the Wengen beds of southern Tyrol, where it forms part of the Norian stage. 


Losrres OLDHAMIANUS Stoliczka. Pl. XXVIL., fig. 4. 


1865: Clydonites Oldhamianus Stoliczka: Mem. Geol. Surv. of India, Vol., Pt. I. p. 60; Pl. IV. fig. 4. 
1873. Lobites Oldhamianus, BE. v. Mojsisovics: Das Gebirge um Hallstatt I. Th., Abhandlgn. K. K. Geolog. 
Reichs-Anstalt, Bd. VI, p. 156. 
1892. Lobites Oldhamianus BE. v. Mojsisovica: Vorliufige Bemerkungen iiber die Cephalopoden-Faunen de 
Himalaya Trias ; Sitzgsber. Kais. Akad. d. Wiss. Wien Bd. CI., 1. Abthlg. p. 376. : 


Dimensions. 
Diameter of the shell . . ‘ e ° ° ° : : : 27 mm. 
Height of the outer whorl . . s . . ; ‘ ° ‘ 13 
Thickness », 5, »» $s ° : . ‘ ° : ‘ ‘ ° 20 5, 
Diameter of the umbilicus . . . ; ° . : ; ° 3 


This specimen consists of a cast which unfortunately is entirely chambered. 
In the absence of the body-chamber asatisfactory diagnosis of the species is therefore 
impossible, and it is an open question, to which of the Mediterranean groups 
Lobites Oldhamianus may be most closely allied. 

Characteristic of this species, besides its considerable size, is the very thick 
globose shape, with broad section of the last whorl and the proportionately wide 
open umbilicus, surrounded by a tolerably high, steeply inclined inner wall. 

The sculpture consists of numerous, delicate radial ribs, which are partly single 
and partly rise in pairs from near the umbilical margin. On the sides, some of 
these ribs become dichotomous. 

Sutures.—The septa are remarkably distant even in the outer volution. The 
arrangement of the sutural line recalls Z. ellipticue v. Hauer. . 

Two lateral lobes asin the congeneric species of the Mediterranean Triassic 
province, Siphonal lobe terminates in two points, provided with a broad siphonal 
tubercle. The remaining lobes lanceolate. The saddles are strongly contracted at 
their base. The principal lateral saddle is remarkably small. Two auxiliary lobes 
and an equal number of auxiliary saddles, The broad second auxiliary saddle ‘is 
divided ‘by the umbilical suture. 

Locality, number of specimens examined.—Lilang, Spiti, 1, Coll. Geolog. Survey 
Museum in Calcutta (Stoliczka’s ty pe-specimen). 


Sub-family: ARCESTINAE 
Genus: PROARCESTES, E, v. Mojsisovics. 


Tn the Him4layan Trias the sub-family of the Arcestine plays a far inferior rol! 
than in the equivalent Mediterranean deposits. This fact is very clearly seen in 
the Upper Trias of the Himdlayas, where the genus Arcestes is extremely poor in 

? E. ve Mojsisovics,7Das Gebirgejum Hallstatt I. Th, ]. c. Taf. LXIX, fig. 3, p» 161. 
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| 

| 
number of species, as well as in individuals. A similar remark applies to the Hi | 
geologically older genus Proarcestes which is represented in the Indian Muschelkalk | 
by only two species; one of them Proarcestes Balfouri, Oppel, belonging to the | 
European group of Proarcestes Brumantei, v. Mojs. . | 


1. PRoaRcEsTES BaLrourt Oppel. Pl. XXVIL., fig. 6, 7. 


1863, Ammonites Balfoari. Oppel: Palwontologische Mitth. I. Taf 80. fig. 5, p. 285. 

1865. Ammonites Ausseanus, Stoliczka ex parte: Mem. Geol. Survey of India, V. Pt. I. p. 53. 

1882. Arcestes Balfouri, E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. Geol. 
Reichsanst. Vol. X. 162. 


Bi 
Dimresions, I. Il. 
Diameter of the shell . ; ‘ : ‘ ; ‘ ‘ 59 mm. 47 mm. 
Height of the last whorl . ‘ ‘ : : ; ‘i Be. as A 
Thickness ,, ,, 55 a 2 ‘ ‘ ‘ ‘ ‘ . 45 ,, 37. 
Diameter of the umbilicus . : . é ; ‘ ‘ 4 ,, P 


Mojsisovics noticed the very close resemblance, which this form bears to Proar- 
cestes Escheri, v. Mojs., 1 from the Muschelkalk of the Schreyer Alpe (Salzkammer- 
gut). This resemblance is so great, that the question, whether these forms are not 
altogether identical, will have to remain open till specimens of P. Balfourt with 
body-chamber are found. : 

Besides Oppel’s entirely chambered type-specimen, I possess a second specimen 
from the Tsang-Tsok-La in Hundés for description, of which nearly one half of 
the outer volution belongs to the body-chamber. Even this specimen, however, is 
not in a good enough state of preservation to decide the question raised by 
E. v. Mojsisovics, as the deep contractions, so characteristic in Proarcestes Eschert 
are only found in the anterior part of the body-chamber of full-grown individuals. 
In the preserved portion of the body-chamber and in the inner volutions neither 
labiae nor varices are seen. The surface of the cast is perfectly smooth. The only 
difference between the two forms seems to consist in a greater thickness of the outer 
Wwhorl in Proarcéstes Balfouri. 

In the specimen from the Tsang-Tsok-La an open umbilicus is associated with 
a diameter of 59 mm. 

The shell is partly preserved in Oppel’s type-specimen and is seen to be covered 
with very numerous and delicate transverse striations, which run from the umbilicus 
across the sides in a forward bent direction and pass across the siphonal area in 
a straight line. 

Sutures.—Perfectly identical with those of P. Escheri, even in the minor 
details of ornamentation. Three auxiliary lobes outside the umbilical margin. 

Locality, number of specimens examined.—Dras (?), Hundés (locality some- 
what doubtful), 1, Coll. Schlagintweit, from the Paleontological Museum, Mu- 
nich (Oppel’s type-specimen), Tsang-Tsok-La, Hop Gadh, Hundés, 1, Coll. 


1 Lo. Taf. XLVI. fig. 7,8, 9. p. 162 and Das Gebirge um Hallstatt I. Theil Abh. kk. Geol. Reichs. Vol. 


- VLPLLVIIL fig. 18, p. 112. 
m 2 
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Griesbach, Geological Survey Museum, Calcutta ; Lilang, Spiti, 1, Coll. Stoliczka, 
Geological Survey Museum, Calcutta. 


2. PROARCESTES BICINCTUS E. v. Mojs, Pl. XXVIII. fig. 1. 


1865. Ammonites diffissus, Stoliczka : Geol. Surv. of India, Vol. V. Pt. I. p. 63; Pl. V. fig. 4. 
1882, Arcestes bicinctus, E. v. Mojsisovics: Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. 
Geol. Reichsanst. Vol. X. p. 167. 


Dimensions. | 
Diameter of the shell ~. “Me “et oe 1 os CS © «e « 89mn. 
Height of the outer whorl 2 ‘ . ° . . tt - 19, 
Thickness ,, 5, ee Ri ts ‘ ; ; ° - ° ° ‘ ; 37 
Diameter of the umbilicus 7 : ° ‘ ‘ ° ° . ° 65 » 


Stoliczka identified this form erroneously with Jcannites diffissus, v. Hauer. 
Its relationship to the genus Arcestes viz., Proarcestes, was first noticed by Mojsi- 
sovics, who-in 1873! proved that the forms identified with Ammonites diffissus 
by Salter and by Stoliczka’, differ from the genuine Joannites diffissus, v. Hauer, 
and from each other. Mbojsisovics proposed the name Proarcestes bicinctus for 
this form on the ground of Stoliczka’s figure of its sutural line. This figure 
however, does not give a correct idea of its sutural elements, as may be easily 
seen from a comparison with Pl. XXVIII. fig. lec. 

The only specimen which serves for description—Stoliczka’s type-specimen— 
is but imperfectly preserved and not sufficient for a satisfactory diagnosis of the 
species. It is scarcely worthy to be distinguished by a specific name. Only the 
posterior part of the body-chamber is preserved, including about one-fourth of the 
last volution. Thus it cannot be decided, to which of the Mediterranean groups 
of Proarcestes this species belongs. 

P, bicinctus, E. v. Mojs., may be said to be chiefly characterised by the 
extraordinary thickness of the outer whorl, which is almost equal to the diameter of 
the species, the contractions in the last volution and a comparatively wide and deep 
umbilicus, bordered by a high, perpendicular inner wall. Umbilical margin round 
ed. Only one flat contraction is seen in the last whorl immediately before the pos- 
terior termination of the body-chamber. It reaches from the umbilical margin 
across the lateral parts, but becomes obsolete in the siphonal area. 

Shell not preserved. 

Sutures,—Neither the siphonal lobe nor the siphonal saddle could be traced. 
The most important elements for a comparison with the sutural lines of Mediterra- 
nean Arcesting are therefore wanting. Saddles less richly ramified than in the 
group of P. Bramantet v. Mojs. The vertical projection of the outline of the 
penultimate whorl meets the inner margin of the second lateral saddle of the outer 
volation. Three auxiliary lobes outside the umbilical suture, which divides the 
third auxiliary lobe. 

Locality, number of specimens examined.—Lilang, Spiti, 1, Coll. Geological 
Survey Museum in Calcutta (Stoliczka’s type-specimen). 


1 Das Gebirge um Hallstatt I, Theil. 1.0. p. 86. 
* Palwontology of Niti, p. 64 Pl. 7, fig. 3. 
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Nov. GENUs IND. EX. FAM. ARCESTIDARUM sp. ind. Pl. XXVIII. fig. 2, 3. 


Dimensions. 
Diameter of the shell . 4 ‘ . ‘ ‘ ‘ ‘ ‘ j 27 mm. 
Height of the outer whorl . : ‘ ; : : ‘ ‘ a 16. is 
Thickness ,, ,, 55 a. 8 ‘ ‘ ; ‘ ‘ : ; ‘ 28 =, 


Diameter of the umbilicus . , oS ‘ ‘ : 0 


23 


This form differs so considerably from Proarcestes in some of its essential 
characters, especially in the complete absence of Jabie or varices, and in the shape 
of its sutures, that it cannot be left in this genus. 

The type of Arcestine is principally shown in its outlines. It is very globose 
similar to P. bicinctus, v. Mojs., but the volutions overlap still more closely and 
are so thick, that the width of the outer whorl amounts to almost double its 
height. The siphonal area, is obtusely rounded. The sides are almost smooth 
provided only with very delicate spiral striations. 

The umbilicus is closed by a callosity. Neither /adie nor varices have been 
noticed in my specimens, although in one of them, the body-chamber is almost 
entirely preserved. . 

The body-chamber consists at least of one anda half volutions. The last 
volution does not differ in its shape from the inner ones. | 

Sutures.—The arrangement of the sutural elements is the same asin Proar- 
cestes, but the saddles are distinguished by their extraordinary slenderness. Their 
stems do not divide into horizontal, bifurcating branches, as in Proarcestes, but are 
dolichophyllic and terminate in a pointed spherophyllic foliation, as they do in the 
representatives of the genus Monophylliies. 

This form has only two auxiliary lobes. 

Locality, number of specimens examined.—Shalshal cliff near Rimkin Paiar 
Encamping Ground, 2, coll. Diener. 

Remarks.—The shape of the saddles is so entirely different from that of any 
species of Proarcestes, that this form must undoubtedly be considered to hold 
an independent generic position. Unfortunately my material is too poor to allow 
more than a statement of this fact. 


II, NAUTILEA. 
Family: NAUTILIDZ. 
Sub-family : NAUTILINZ. 


Genus: NAUTILUS, Breynius. 


1. Nautitus GRIESBACHI nov. sp. Pl. XXVIII., fig. 6, 7. 


I. It 
Dimensions. (fig. 7.) (fig. 6.) 
Diameter of the shell . ; ° ‘ ‘ $ 4 . 88mm. 49 mm. 
Height of the outer whorl. . ° ° ° . ; 0 , 25 » 
Thickness ,, ,; ” ”» 8 e e * e e . BO, 19 » 


Diameter of the umbilicus ‘ ae r ‘ ; a Bhs il 
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‘This species has rapidly increasing volutions, which overlap each other to the 
extent of more than half their height. The greatest thickness of the outer whorl 
coincides with the umbilical margin. The umbilical margin is slightly rounded 
and separated from the umbilical suture by a high and perpendicular inner wall. 
The siphonal area is flatly rounded. The elliptical shape of the figured specimens 
is probably due to later deformation in the matrix. | | 


The shell, as far as it could be examined, is smooth and provided with simple 
striae of growth. , 

Sutures.—Lateral lobe deeply sinuous, rounded below, siphonal lobe very 
shallow. Internal lobe present. 3 

Siphuncle.—Below the centre of the septum. 

Remarks.—Among the Nautili of the Alpine Muschelkalk, N. Palladié 
v. Mojs.,’ is very closely allied to this species. NV. Griesbachi, however, has 
more compressed whorls, a higher aperture and a deep umbilicus, surrounded by 
@ perpendicular inner wall. | a 

Locality, number of specimens efamined.—North of Kalapani, Kali River 
Valley, Byans, 3, coll, Griesbach, Geological Survey Museum, Calcutta. 


2. NAUTILUS SP. IND. Ex AFF. N. GRIESBACHI, Pl. XXVIIL,, fig, 4. 


The figure refers to a fragment from the Muschelkalk of the Shalshal cliff near 
Rimkm Paiar Encamping Ground, which belongs to a Nauéélus closely allied 
to the preceding species. ‘he arrangement of the sutures agrees almost, entirely. 
The siphonal area is flat and is more distinctly separated from the lateral parts 
than in Nautilus Griesbachi. The principal difference consists in the greater 
thickness of the outer whorl which is equal to the height of the volution, i.e. 46 mm. 


3. Nauriius Spirrensts Stoliczka. Pl. XXVIII., fig. 5. 


1865. Nautilus Spitiensts Stoliczka: Mem. Geol. Surv. of India. V. Pt. I. p. 49, Pl. IV. fig. 2. 


1882. Nautilus Spitiensis E. v. Mojsisovies: Die Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. 
Geol. Reichsanst. Vol. X. p. 286. 


Dimensions, 
Diameter of the shell . 


42mm. 
Height of the outer whorl . ° ° ‘ , . : 18 ,, 
Thickness » 5, 4, at ‘ J ; ‘ g ‘ : ‘ 16 ,, 
Diameter of the umbilicus . 12 » 


This species is nearly allied to the Alpine N. Lilianus, which was pointed out 
by E. v- Mojsisovics? It has slowly increasing volutions which scarcely overlap, flat 
and parallel sides, a broadly rounded siphonal area and a wide umbilicus, bordered 
by a steep inner wall. The umbilical margin is rounded. Transverse section sub- 


angular. 


The shell consists of only two volutions, 


a The outer whorl contains the posterior 
termination of the body-chamber. 


1 Abb, k.k. Geol. Reichsanst, Vol. X. Pl. XCIL fig. 2, p. 285, | 
Abh kk. Geol, Reichsast. Vol. X. LXXXIIL Pl. fig, 3, 4, p. 286, 
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The shell, which is but partly preserved, is covered with numerous, thin trans- 
verse striae. 

Sutures.—The septa are comparatively close to each other and pass in an almost 
straight line across the Siphonal area. The deepest point of the distinctly defined 
but shallow, lateral lobe, coincides with the middle of the sides. Internal lobe 
present. 

Siphunele.—Above the centre of the septum. 

Locality, number of specimens examined.—Lilang, Spiti, 1, Geological Survey 
Museum, Calcutta,—Stoliczka’s type-specimen, 


Family. ORTHOCERATIDZ. 


Genus ORTHOCERAS Breynius. 
1, ORTHOCERAS CF. CAMPANILE, E. v, Mojsisovics. Pl. XXVIIL., fig. 8. 


1882. Orthoceras campanile E. v. Mojsisovics : Dié Cephalopoden der Mediterranen Triasprovinz, Abh. k.k. 
Geol. Reichsanst. Vol. X. p. 291, Taf. XCIII. fig. 1, 2,3, 4, 11. 

The only somewhat better preserved specimen of Orthoceras which I collected 
in the Himdlayan Muschelkalk, agrees in all essential characters with Orthoceras 
campantle from the Mediterranean Trias as far as an exact determination is possible. 
Central position of the siphuncle and closely situated septa characterise our speci- 
men. The distance of the different septa from each other equal to two-thirds of the 
. diameter of the lower chamber. To a diameter of the last preserved septum of 
125mm , corresponds a height of the lower chamber of 9'5mm. 

Angle of emergency about 4°. Shell not preserved. 

Locality, number of specimens examined.—Southern slope of the Uta-Dhura 


Pass (Johar), 1, Coll., Diener. 


2. ORTHOCERAS SP. IND. Ex. AFF. O. CAMPANILE, v. Mojsisovics Pl. XXVIII. fig. 10. 
1865. Orthoceras dubium Stoliczka, Mem. Geolog. Survey of India, Vol. V. Pt. I p. 48. 


Among the Triassic Cephalopoda in the collection of the Geological Survey 
Museum in Calcutta, there are a good many chambered fragments of an Orthoceras, 
which Stoliczka erroneously identified with Orthoceras dubiwm, v. Hauer. This 
Orthoceras apparently agrees with Orthoceras campanile, v. Mojs.’ in some of its 
essential characters, but differs therefrom by a lesser distance between the septa 
being only equal to one-half of the diameter of the preceding chamber. 
| Transverse section circular. Siphuncle central, only in consequence of later 
deformation apparently eccentric in the figured specimen. Shell not preserved. é 

Locality, number of specimens examined. — Parang Pass (Spiti), 2, Lilang, Spiti, 
I, coll. Geological Survey Museum in Calcutta; Shalshal cliff near Rimkin Paiar 


encamping ground, 1, Coll. Diener. | 
Remarks.—The fragments, identified with Or/hoceras lateseptatum, v. Hauer, 


1 1L¢. p. 291. 
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and with Orthoceras salinarium by Stoliczka’ are too badly preserved to permit 
specific determination. 


DIBRANCHIATA. 
Family: BELEMNITIDA. 
Sub-family : AULACOCERATIN. 
Genus ATRACTITES, Giimbel. 
ATRACTITES sp. ind. Pl. XXVIII. fig. 9. 


In order to prove that Atractites occurs in the Muschelkalk of the Central 
Himdlayas, I have figured the fragment of a chambered phragmocone from the 
Parang Pass in Spiti. 

Phragmocone with a circular section and with an angle of divergency of about 
15°. Septa close to each other and running straight across the ventral side. Their 
distance is considerably less than half the diameter of the preceding chamber. 

Shell smooth, as far as preserved. 


Locality, number of specimens examined.—Parang Pass, Spiti, 2, Coll. Geological 
Survey Museum in Calcutta. 


FAUNISTIC RESULTS. 


The fauna of the cephalopoda of the Muschelkalk in the main region of the 
Himalayas comprises the following forms :— 


1, Ceratites Wetsoni, Oppel. 


2. wy sp, ind. ex aff. C. Wetsoni. 

3. ss Votts Oppel. 

4, 5, Ravana, Diener. 

5. 4 «= 00, 8p. ind. ex aff. C. Ravana. 

6. = 4, = mov. ap. ind, ex aff. C. Ravana. 
: 7. a5 Atravata, Diener, 

8. pe nov. 8p. tnd. 

9. 


ie Hidimba, Diener. 

10, sy sp. ind, ew aff. C. Hidimba, 
ll. ,, Dungara, Diener. 

12, ,, Visvakarma, Diener. 

13, - Arjuna, Diener. 

14, 4, onustus Oppel, 

15, ig Vyasa, Diener. 


7Le p 4. 


16. 
17, 
18. 
19, 
20, 
21. 
22, 
23, 
24, 
25, 
26, 
27, 
28, 
29, 
80. 
81. 
82, 
33. 
(?) 84, 
35. 
36. 


37. 


(?) 38. 
39. 
40. 
41, 
42, 
43. 


44, 


45, 
46. 
47. 
48, 
49. 
50, 
51. 
52. 
53. 
54, 
55, 
56. 
67. 
58, 
59. 
60. 
61. 
62, 
63. 
64, 


‘ 
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Ceratites sp. ind. ex aff. C. Vyasa. 
a nOd. sp. ind. ex aff. C, Zoldiano, v. Mojs. 
»  Lhutlliert, Oppel. 


e Htmalayanus, Blanf. 
a Kamadeva, Diener, 
i Kuvera, Diener. 


9 truncus, Oppel. 
» «N00. Bp. ex aff. C. subrobusto, v. Mojs. 
” sp. tnd. ex aff. C, Mtddendor fi, Keyserl. 
Pe nov. sp, ind, ex aff. C. Geminato, v. Mojs. 
2» «=. tnd. ew aff. C. Geminato (7). 
Danubites Dritarashtra, Diener. 
Japonttes Sugriva, Diener. 
a Chandra, Diener. 
3 runcinatus, Oppel. 
Acrochordiceras Balarama, Diener, 
rr Joharense, Diener. 
Stbtrites Prahlada, Diener. 
Isculites Hauerinus, Stoliczka. 
Proarcestes Balfours, Oppel. 
a bicinctus, E. v. Moje, 
Noo. genus ind. ex fam, Arcestidarum Sp. ind, 
Lobites Oldhamianus, Stol. 
Meckoceras Khanikof, Oppel. 
“5 Kesava, Diener, 
rr prozimum, Oppel. 
Nalikanta, Diener. 
Srikanta, Diener, , 
Narada, Diener. 
s affine, E. v. Moje. 
Nanda, Diener. 
Gangadkhara, Diener. 
i Rudra, Niener, 
Gymnites Jollyanus, Oppel. 
Vasantasena, Diener. 
Kivata, Diener. 
5 Saltert, Beyrich. 
Sankara, Diener. 
nov. sp. er aff. G. Sankara. 
sp. ind. ex aff. G. Humboldti, v. Moje. 
4s Lamarké, Oppel. 
Buddhattes Rama, Diener. 
Sturia Sansovinit, E, v. Moje. 
Pitychites rugifer, Oppel, 
Tibetanus, E. v. Moje. 
Mangala, Diener. 
5 Sukra, Diener. 
43 cognatus, Oppel. 
Asura, Diener. 


33 


39 
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38 
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65. Ptychites Govinda, Diener. 

66. 4, impletus, Oppel. 

67. ae Sahadeva, Diener. 

68. 5 Sumitra, Diener. 

69. ss Malletianus, Stoliczka. 

70. 4 nov. sp, ind. ex aff. P. Malletiano, 
71. 35 Gerardi, Blanf. 

72. 4, Bweresti, Oppel. 

73. oy Vidura, Diener. 

74. 4, Drona, Diener. 

75. 4  cochleatus, Oppel. 

76. % Mahendra, Diener. 

11. Nautilxs Griesbachs, Diener. 

78, 3 sp. ind. ex aff. N. Griesbachs. 
79. ‘ Spitiensts, Stol. 

80. Orthoceras cf. campantle, E. v. Mojs. 
81, 59 sp. ind. ex. aff. O. campanile. 
82, Aéractites sp. ind. 


The character of this fauna fully justifies the opinion of Beyrich, E. v. Moj- 
sisovics, Griesbach a. 0., who correlated the beds containing these fossils with the 
European Muschelkalk. The assemblage of species from these beds forms indeed 
a typical Muschelkalk fauna. One look at the representatives of the genera Cera- 
tites, Meekoceras, Gymnites, and Ptychites is sufficient to prove the correctness of 
this view. The above list includes only two genera, Lobites and ‘Isculites, confined 
to upper-triassic beds in the Alpine province, but I am not satisfied that these two 
forms were really obtained in the Muschelkalk of Spiti by Stoliczka. 

In the fauna of the Himdlayan Muschelkalk two species also occur elsewhere 
in beds of the same horizon, namely: Sturia Sansovinié, E. v. Mojs., the well- 
known leading fossil of the zone of Ceratites trinodosus in the Mediterranean Trias, 
and Meekoceras affine, E. v. Mojs., in the Muschelkalk of Mengilech on the 
Olenek River in North-Eastern Siberia. Most probable is also the identity of an 

: Orthoceras from the Utadhura pass in Kumaon, with Orthoceras campanile, v. 
Mojs., from the Upper Alpine Muschelkalk. Also Proarcestes Balfouri, Oppel 
may possibly be included in this list, as according to our present state of knowledge, 
—no essential difference is known between this form and Proarcestes Escheri, Vv. 
Mojs., from the red limestone of the Scarever Alpe (zone of Oeratites trinodosus). 

As has already been observed by E. v. Mojsisovics' in 1886, the Muschelkalk 
of the Indian Triassic province takes an intermediate position between the Arctic- 
Pacific and the Mediterranean? Muschelkalk. This view is not only confirmed by 


, a Arktische Triasfaunen, Mém. de 1’ académie impér. des sciences de St. Pétersbourg, VII Sér. T. XX XIII, No. 6, 

2 The term “ Mediterranean ”’ is here used in the sa | 

: : me sense as by Neumayr, who speaks of a Central Medi- 

sane Sea of the Jurassic age. To this Jurassic Mediterranean Sea a similar Tia as corresponds, which 
reached from the Ebro valley eastwards. The Alpine Trins is to be considered as a standard type of its deposits. 
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the present investigations, but it appears now even possible to trace out more com- 
pletely the relations which connect the faunas of these three provinces during the 
Muschelkalk stage. 

The relations with the Mediterranean Muschelkalk are most clearly indicated 
by the occurrence of numerous closely allied forms in the two areas belonging 
especially to the genera Gymmnites and Ptychites. It has been said before, that Stu- 
ria Sangovinti, and probably also Orthoceras Campanile and Proarcestes Balfouri 
(—scheri= ?) are identical. 

Among the Ceratites two species of the “ Nodosi’’, Ceratites Lhuillier, Oppel 
and Ceratites Himalayanus, Blanf., are very closely allied to Ceratites trinodosus, 
v. Mojs. The Ceratites nodosi, it is true, play a rather subordinate roll in the Indian 
Triassic province and in number of Species are far surpassed by the group of the 
* Circumplicati,’’ comparatively rare in the Alpine Trias. But it is just among the 
latter that two isolated Alpine types, Ceratites Erasmi, v. Mojs., and Ceratites 
Zezianus, Vv, Mojs., are represented in the Himalayas by closely allied forms. 

The only species of Danubites hitherto known from the Muschelkalk in the 
Central Himdlayas, belongs to the Mediterranean group of Danubites floriani, v, 
Mojs. 

In this respect the presence of the genus Aerochordiceras in the Indian Mu- 
schelkalk is equally remarkable, although neither of the two Indian species possesses 
a closer relationship to‘any form of the Alpine Trias. In the Arctic-Pacific province 
the genus Acrochordiceras is not known from beds of Muscheikalk age, but makes 
its first appearance in the lowest division of the Star-Peak-group of California and 
Nevada, considered by v. Mojsisovics as an equivalent of the Norian stage. In the 
Ceratite-beds of the Salt-range, forming part of the Indian Triassic province, the 
oldest representative of this genus has been fourd even in lower triassic’ beds. 

The genus Meekoceras, which is distinguished in the Indian Muschelkalk by its 
richness in forms, contains a considerable number of species, which are very closely 
allied to the Alpine Uf. Reuttense, Beyrich. Most of the numerous species of Gym- 
nites also bear a close relationship to Mediterranean forms, especially to Gymnites 
Humboldti, v. Mojs., and G. obliquus, v. Mojs., and G. incultus, Beyrich. G. aeutus, 
v. Hauer, from the upper Muschelkalk of Bosnia, which, till now, was isolated in the 
Mediterranean Trias, has an Indian ally in G. Lamarki, Oppel, which is equally 
distinguished by a sharpened siphonal area. 

Among the Ptychites it is principally the group of the Megalodisci, in which 
the faunistic relations between the two zoo- geographical provinces are most distinctly 
marked. The Himdlayan P. Sumitra differs from the Alpine P. megalodiscus, Bey- 
rich, only in very subordinate details, whereas the two other Indian species of this 
group, P. tmpletus, Oppel,and P. Sahadeva, belong to the relationship of P. Pauli, 
v. Mojs. The group of the Opulenté is represented in the Himalayan Muschelkalk 


1 W. Waagen : Vorlaufige Mittheilung iiber die Ablagerungen der Trias in der Salt-Range, Jahrbuch K. -K. 
Geolog. Reichs-Anstalt 42. Bd., 1892, p. 380. ot 
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exclusively by forms closely allied fo P. progressus, v. Mojs., or to P. opulentus v. 
Mojs., from the Upper Alpine Muschelkalk. Among the Rugifert, P. cognatus, 
Oppel, has its nearest relation in P. Stachez, v. Mojs., from the Trinodosus beds of 
the Bakony forest in Hungary. In the group of the Flexuosi a relationship may 
be observed between P. cochleatus, Oppel, and P. Studert, v. Hauer, on one hand, 
and between P. Mahendra and P. fleruosus, v. Mojs. on the other. 

Among the Nautilide of the Himalayan Muschelkalk WV, Griesbachi, is related 
to N. Palladii, v, Mojs., and WN. Spitiensis, Stol., to N. Lilianus, v. Mojs. 

The faunistic relations between the Himalayan Muschelkalk and the Arctic- 
Pacific Trias are almost equally close. Most likely these relations would appear 
much more evident if we knew more of the cephalopod-bearing strata of the 
Muschelkalk of the latter province. Only the fauna of the Daonella limestone of 
Spitzbergen and the faunules from Mengilaech on the mouth of the Olenek river 
and from the Magy] rocks on the lower Jana, which are assumed to be equivalents 
of the European Muschelkalk, permit a direct comparison. The Posidonomya lime- 
stone of Spitzbergen represents probably a very low horizonof the Muschelkalk. The 
Olenek beds of Eastern Siberia with Ceratites subrobustus, v. Mojs., are homotaxial - 
with the Werfen beds of the Alps, as was pointed out by v. Mojsisovics. In Western 
America the ‘“ Meekoceras beds” of Idaho approach the Olenek beds closely as 
regards their geological position. The Star-Peak-group of California and Nevada, 
as well as the cephalopod-bearing strata of the Sakawa basin and of Rikuzen in 
Japan, are considered by v. Mojsisovies (“ Arktische Triasfaunen,” 1. c. p. 148, and — 
“ Ueber einige Japanische Trias-fossilien,” Beitrige zur Paleeontologie Osterreich- 
Ungarns und des Orients, Vol. VII, Wien 1888) to be a homotaxial equivalent of © 
the Norian stage. According to more recent communications of A. Hyatt (Jura 
and Trias of Taylorville, California, Bulletin of the Geological Society of America, 
Vol. 3, Rochester, 1892, p. 895), however, the Trias in the Western States of North 
America seems to include several horizons of different ages. The cephalopod-bear- 
ing strata of the Star-Peak-Range itself (Humboldt Region, Nevada), Hyatt corre- 
lates with the Muschelkalk, although without giving decisive proofs for his sug- 
gestion. The Trias of Taylorville (California), on the contrary, contains a good 
number of Carnian and Juvavic types, pointing to a doubtless younger age. To 
judge from fossils lately described by J. F. Whiteaves, especially from the Pro- 
trachyceras, (Pl. XVIII, fig. 4, Contributions to Canadian Paleontology, Vol. I, 
Pt. 11, Montreal, 1889, p. 127 ff,) the triassic fossiliferous rocks of British Columbia, 
Vancouver, and Queen Charlotte Islands may be approximately correlated with the, 
Noric stage. A genuine Muschelkalk fauna has not been detected yet in the 
countries surrounding the modern Pacific Ocean. 

2 rt . a state my opinion, based on the examination of the lower-triassic 
eR a Himélayas, that apparently close faunistic relations exist 
ae ce Arias of ri Himélayas and the Olenek beds of Siberia ; Ceratites 
nae Himéle Js.) One of the leading species of the Siberian Trias, being present 

yas below the Muschelkalk between the horizon of Sibirites Prahlada 
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and the Otoceras beds of Griesbach. If we knew a fauna of the Muschelkalk as f 
rich in cephalopoda as that of the Olenek beds from the area of the Pacific basin, a 
probably there might appear a much closer faunistic connection between the two F 
neighbouring provinces than we are at present able to prove. 

B, v. Mojsisovics emphasises the remarkable fact that the Mediterranean genus 
Tirolites is not present in these two regions. The genus Balatonites, which is 
most probably derived from Pirolites, is missing in the Spitzbergen Muschelkalk, 
nor has it been found in the equivalent deposits of the Himélayas.’? As regards 
the relations between the Indian and Arctic-Pacific Muschelkalk faunas, we must 
observe the predominance of the Ceratites of the Circumplicati-group, especially of 
forms derived from Ceratites polaris, v. Mojs., or allied species. With regard to 
this point, I may refer to my remarks in the introduction to the ‘description of 
Ceratites. There are, moreover, some analogous species in the H imélayan Mu- 
schelkalk among the groups of Ceratites subrobusti and Ceratites geminati which 
are peculiar to the Trias of the Arctic-Pacific province. Most interesting is the 
presence of the subgenus Japonites, represented in the Himalayan Trias by three 
species, one of which (Japonites Sugriva) is very closely allied to Japonites 
planiplicatus, v. Mojs., from the triagsic deposits of Japan. In the Mediterranean 
Triassic province the genus Sibirifes makes its first appearance in beds of the 
Juvavic stage, but it is present in the lower triassic Olenek beds of Siberia. In 
‘the HimAdlayas it characterizes the lower division of the Muschelkalk, and in the 
Ceratite beds of the Salt Range it also occurs in numerous species, as may be 
seen from.» Waagen’s preliminary notes.’ The close relations of the Indian 
Ptychitea of the Rugiferi group to the congeneric forms of the Spitzbergen Muschel- 
kalk have been noticed by E. v, Mojsisovics in his paper on the Arctic fauna of 
the Trias,* and was shown more fully in the preceding descriptions of Ptychites t 
rugifer, Oppel, and Ptychites Tibetanus, v. Moje. 





The presence of Meekoceras affine, v. Mojs., in the Muschelkalk of the Indian : 
Triassic province is of still greater importance. . 

This species, which in its general shape and in the development of its sutures foo 
resembles closely the congeneric forms of the European Muschelkalk, was collected f 
by Czekanowski in a dark limestone below Mengilaech, near the mouth of the Olenek 
river, together with Hungarites triformis, v. Mojs., and MNonophytiites sp. ind.—K. Vv ae 
Mojsisovics, who examined Czekanowski’s collections, suggested that this fauna ‘ oe 
occupies a higher geological position in the general sequence than the true Olenek 
beds,° This view was afterwards confirmed by the discovery of a cephalopod fauna , | 
in the Magy] rocks on the lower Jana by Baron E. Toll. This fauna is geologically BoP 
younger than that of the Olenek beds, and according to its geological character | | 


1 Arktische Triasfaunen, |. c. p. 149. 

* According to Waagen aah K. K. Geol. Reichs. Anst. 42, Bd. 1892, p. 882), in the Bivalve beds of the Salt 
Range the genus Bala tonites is probably represented, although by a rather doubtful species. 

3 Lc. p. 382. 

* Arktieche Triasfaunen, L. c, p. 142. 

* L. c. p. 88, 96. 
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points to Muschelkalk age: it also contains Meekoceras affine v. Mojs., and Hunga- 
rites triformis'. The presence of Meekoceras affine in the true Muschelkalk of 
the Himdlayas satisfactorily proves the correctness of this suggestion, which is 
based on palzontological evidence only. 

~ Tt results from these facts that the Himdlayan Muschelkalk forms a connecting 
link between the equivalent deposits of the Arctic-Pacific and Mediterranean 
provinces. It contains, however, a considerable number of peculiar faunistic elements 
which impart to the Indian Triassic province the character of a z00-geographical 
region of its own. 

To these faunistic elements peculiar to the Indian Trias belongs principally the 
strange group of Gymniies Rama, which appeared to me to justify the establishment 
of a special sub-genus (Buddhaites). In my description of this form I have pointed 
to its relationship with Carnites, hitherto likewise isolated in the Mediterranean 
Trias. Among these faunistic elements peculiar to the Indian Trias must be men- 
tioned the groups of Ptychites Malletcanus, Stol., and of Ptychites Gerardi, Blant. 
representing types which differ completely from the Ptychites of the Mediter- 
ranean and Arctic-Pacific provinces. Among the Piychites of the Rugifert 
group I have to mention here Ptychites Govinda and Ptychites Asura. In the 
.genus Meekoceras we meet two isolated forms—Meekoceras Gangadhara and Meeko- 
ceras Rudra. The first of them is distinguished by its obliquely sloping, serrated 
umbilical lobe; the second by a circular arrangement of its sutures. Among the 
Ceratites circumplicati there exists a great divergence between the form figured 
Pl. IV., fig. 4, which is but imperfectly known, and the rest of the Indian species 
of this group, The like applies to Ceratztes Kamadeva in the group of the Cera- 
rites nodosi. It has already been mentioned that nove of the Indian representatives 
of the genus Acrochordiceras bears a closer relation to any of the Mediterranean 
congeneric species. 

As to their number, the Ceratites play the most important rol] in the Himé- 
layan Muschelkalk. They are represented by 26 species, among which the Cur- 
cumplicati (with 17 species) by far predominate, and thus show clearly the close 
relations to the Arctic-Pacific Trias, Remarkable in richness of forms are the 
genera Meekoceras and Gymnites. The first of these two genera, which appear 
already in the lower Trias of the Himalayas in several species, reaches here the 
height of its development (with ten species). Gymnites (with 8, or rather 9, 
species) and Ptychites are confined exclusively to the Himélayan Muschelkalk. 
The genus Plychites, represented by 18 species, with exception of the Subflexuost, 
comprises all the groups known hitherto in the Mediterranean Trias, and besides them 
two more, peculiar to the Indian province. Compared with the above mentioned 
genera, all the rest remain far behind. They are of importance, however, because in 
the Himdlayas Japonites, Acrochordiceras, and Sturia are exclusively characteristic 


1 E.v. Mojsisovics, Ueber einige arktische Trias-ammoniten des nordlichen Sibirien, Mém. del’acad. impér. des 
sciences de St. Pétersbourg VII. sérn. T, XXXVI, No. 5, 1888, p. 20. 
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of the Muschelkalk, and have never been met with, either at a higher or at a 
lower horizon. The absence of the genus Monophyllites in the main region of the 
- Central Himdlayas is rather strange, it being represented by a considerable number 
of species in the limestones of Chitichun (Hundés), which is equivalent to lower 
Muschelkalk. 

It has been mentioned in the introduction that in the main region of the Central 
Himalayas the Muschelkalk may stratigraphically be divided into two sections. The 
lower division, rarely more than 3, never more than 6 ft. in thickness, consists of dark, 
sometimes earthy limestones, and is most] y ofa brachiopod facies with a fauna rich in 
individuals, but very poor in species, In this division only one single Ammonite 
has been found, Sibirites Prahlada, with sutures still in a low stage of develop- 
ment, as in the Arctic Sibirites, but distinguished by a remarkably rich sculpture, 
which recalls geologically younger forms from the Juvavic stage, 

That these beds form part of the Muschelkalk is proved by their close strati- 
graphical connection with the latter and by my observations in the section of the 
Shalshal cliff near Rimkin Paiar encamping ground. In this section between the 
Otoceras-beds of Grieshach and the dark limestone with Sibirites Prahlada a lower- 
triassic horizon is intercalated, distinguished by the presence of numerous Danubites 
and of Ceratites subrobustus, v. Mojs. This horizon may consequently be considered 
as a homotaxial equivalent of the Olenek-beds or of the Alpine Werfen-beds. As 
the limestones with Stbirites Prahlada occupy a higher place in this sequence, they 
may be correlated approximately to the lowest Muschelkalk. 

The overlying main mass of the Muschelkalk, a hard, frequently concre- 
tionary limestone, is principally represented by a cephalopod-facies and forms a very 
important guide to the geologist in the Central Himalayas, owing to its regular 
occurrence and to its wide-spread distribution, Frequently some of its layers are 
completely filled with the shells of Ceratites, Ptychites or Meekoceras, but owing 
to the tough nature of the matrix it is rarely possible to obtain well preserved 
specimens. Compared with the cephalopoda, other fossils are extremely rare. No 
further subdivisions can be distinguished in this rock group, which has a thickness 
of 15 to 40m., as its beds contain all one and the same fauna. In the section of 
the Shalshal cliff, where I collected systematically, the Meekoceratide occupy 
mostly a lower position and the Ptychitide a higher one. Some of the topmost 
beds especially are distinguished by the presence of a great number of large 
Piychites, belonging to the Rugiferi-group. But the rest of the fossils are distri- 
buted throughout the entire series of beds without any regularity. 

Fossiliferous beds of Muschelkalk age are widely spread throughout the mesozoic 
belt of the Him4layas. ‘They have been traced from Ladakh and Kashmir to Byans 
on the Nepalese frontier, But it is only in two districis that they have been 
examined more carefully,—in the classical sections of Spiti, and in the Niti area, 
where the section of the Shalshal cliff near Rimkin Paiar encamping ground, has 
been thoroughly studied by Grieshach and by our expedition in 1892, The faunas 
of these two areas are not quite identical. 
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Among the more important cephalopoda the following are peculiar to the Niti- 


area .— 


Ceratttes Vyasa, Diener. 


93 


39 


93 


99 


Airavata, Diener. 

Ravana, Diener. 

Visvakarma, Diener. 

Kamadeva, Diener. 

sp. ind, ex aff. C. Mrddendorfi. 
nov. sp. ind, ex aff. C. Geminato. 
Arjuna, Diener. 

nov. sp. ind. ex aff. C. Wetsonz. 


Japonites Sugriva, Diener. 


39 


Chandra, Diener, 


Sturta Sansovinis, E. v. Mojsisovics. 
Acrochordiceras Balarama, Diener. 
Meekoceras Kesava, Diener. 


Gangadhara, Diener. 
affine, v. Mojsisovics. 
Rudra, Diener. 
Nalikanta, Diener. 
Nanda, Diener. 
Srikania, Diener. 


Gymnites Vasantasena, Diener. 
Ptychites Drona, Diener. 


33 


33 


Govinda, Diener. 
Sumitra, Diener. : 


Among these species, two only, it is true, Ceratites Ravana and Ceratétes 
Vyasa are rather frequent in the Muschelkalk of the Shalshal cliff. The absence 
of the rest in the collections brought from Spiti ought not to be overrated, as in 
Spiti the Muschelkalk has never been made the object of so thorough an examina- 
tion as in the Shalshal cliff, where our expedition spent a fortnight in collecting 
fossils in the triassic rocks. ' It is of greater importance, however, that a good many 


of the cephalopoda from Spiti have not been met with in the Muschelkalk of the 
Shalshal cliff. These cephalopoda are the following :— 


Nautilus Spittensis, Stoliczka, 
Ceratstes onustus, Oppel. 


33 
») 
39 


33 


truncus, Oppel. 
Wetsoni, Oppel. 
Dungara, Diener. 
Fimalayanus, Blanford. 


Ptychites Matletianus, Stoliczka. 


33 


cognatus, Oppel. 
Tibetanus, v. Mojsisovies. 
impletus, Oppel. 

Vidura, Diener. 
Mangala, Diener. 
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Piychites Sukra, Diener, 
3 Asura, Diener, 
Gymnites Lamarki, Oppel. 


5 Kirata, Diene 

3 Sankara, Diener. 
Proarcestes Balfouri, Oppel. 

“ bicinctus, v, Mojsisovics, 


Among these species Ptychites Cognatus, Oppel, and Ptychiles Vidura, Diener, 
are rather common in Spiti and seem indeed to be confined to this district. 

There are, however, not less than 10 species, ccmmon to both areas, among 
them nearly all the important leading’ fossils of this horizon, These are :— 


Ceratites Voiti, Oppel. 

‘ Lautllieri, Oppel. 
Meekoceras K hanikofi, Oppel. 
Gymnites Joliyanus, Oppel. 
Buddhaites Rama, Diener, 
Ptychites rugifer, Oppel. 

5 Gerardi, Blanford. 

ss cockleatus, Oppel. 

95 Lverestt, Oppel. 

s Mahendra, Diener. 


Fo these forms Gymnites Sankara, Diener, may be added, being present in the 
Muschelkalk of the Bambanag cliffs in the Girthi Valley (Johar). 


T'wo other Muschelkalk localities are distinguished by a rather peculiar fauna. 
One of them is the Southern slope of the Utadhura Pass (Johar}, which leads from 
Milam to the Girthi Valley. The fauna found in these beds is composed as fol- 


Cerutites nov. sp. ex aff. C. Ravana. 
»  ¢f. Ravana, Diener. 
» = Lauilltert, Oppel, 
x dav, sp. ind. 
Acrochordiceras Joharense, Diener. 
Hanubites Dritarashtra, Diener. 
Gymnites nov. sp, ind. ex aff. G. Sankara. 
Ptychites sp. ind. 
Proarcesles sp. ind. 
Orthoceras of. campanile, E. vy. Mojsisovics. 


The second locality is situated north of Kalapani encamping ground (Kali 
River Valley), in Byans, near the triplex confinium of Kumaon, Hundés and N epal. 
At this place a good many fossils were collected by Griesbach, who mistook them for 
upper-triassic. All the fossils are of an obliquely elliptical shape, apparently owing 


to a later deformation in the matrix. This fauna is rich in individuals, though not 
0 
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in species. The cephalopoda, of which there will probably bean interesting harvest, 
if once these beds are systematically searched, are the following :— 


Nautilus Griesbacht, Diener. 

Ceratites Kuvera, Diener. 

Buddhaites Rama, Diener. 

Ptychites Sahadeva, Diener. | 


This fauna decidedly shows the character of the Muschelkalk, one of the lead- 
ing species in both, Buddhaites Rama being identical. 

It is a pity that so few fossils only have been collected in the triassic rocks of 
Kashmir. Among the collection of the Geological Survey Museum in Calcutta, 
sent to Vienna, there is only one fairly preserved specimen of Ceratiles Thuilliert 
from Sunamarg which points to the presence of Muschelkalk. 

As far as paleontological analogies exist between the faunas of the Mediter- 
ranean and the Indian Muschelkalk, they are confined almost exclusively to such 
forms as are peculiar to the zone of Ceratztes trinodosus (Upper Muschelkalk) in the 
Mediterranean Triassic province. This remark principally applies to the most 
frequent species, which ought to be considered as the real type fossils of the Hima- 
layan Muschelkalk, viz., Ceratites Thutlliert, Oppel, Meekoceras Khanikofi, Oppel, 
Gymnites Jollyanus, Oppel, etc. The species in the two z00-geographical areas iden- 
tical or almost so, namely, Sturia Sansovinii, v. Mojs., Proarcestes Balfouri, Oppel 
(= Escheri v. Mojs. ?) and Orthoceras campanile, v. Mojs., are found exclusively in 
the Upper Muschelkalk of the Alpine Trias. Only two Indian species are allied 
to Mediterranean forms from the zone of Ceratites binodosus, viz., Cerktites 
Wetsoni, Oppel, is allied to Ceratites Erasmt, v. Mojs., and Ptychites cochleatus, 
Oppel, to P. Studeri, v. Hauer, whereas one single species, Ceratites Vyasa, is the 
nearest ally to Ceratites zezianus, v. Mojs., from the Buchensteiner Schichten, that 
is to say from the zone of Protrachyceras Curionit, which follows immediately 
above the Trinodosus-horizon. 

So far as such paleontological analogies may be permissible in correlating 
formations geographically so widely separated, we may consider the main mass of | 
the Him4layan Muschelkalk to be an equivalent of only the Upper Alpine Muschel- 
kalk of the Mediterrariean triassic province. The horizon of Sibirttes Prahlada 
naturally belongs to a lower stage, which follows immediately above the beds with 
Ceratites subrobustus and corresponds to the Alpine Werfen-beds. Thus the evi- 
dence points to a correlation with the Lower Alpine Muschelkalk. 

Although the question of the probable age of the Indian Muschelkalk-fauna 
seems thus to be easily solved, it becomes rather complicated, if we consider its rela- 
tion to the faunas of the Himdlayan groups of upper-triassic age, which follow 
higher up. 

In the Central Himdlayas of Gurhwal and Kumaon the Muschelkalk is 
regularly and conformably overlaid by a mighty system of limestones and 
shales, which has yielded cephalopoda of the Carnian and Juvavic stage. In 
my preliminary notes and in accordance with Griesbach’s description I called this 
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‘System “ Daonelia-beds.” A somewhat lower cephalopod-bearing horizon may 
perhaps be represented by the Tropites-beds of Kalapani (near the N epalese 
frontier) in Byans. According to E. vy. Mojsisovics! it corresponds approximately 
to the zone of Tropites subbullatus, but our expedition in 1892 did not succeed 
In finding it anywhere in the Daonelia-beds in the Central Himdlayas of Pain- 
khanda, Johér and the adjoining parts of Hundés, I was, however, fortunate 
evough to trace out another Upper-triassie rock-sroup in the section of the Shal- 
shal cliff near Rimkin Paiar Encamping Ground. It consists of crinoid-limestones 
only a few metres in thickness which follow Immediately above the topmost Pty- 
chites beds of the Muschelkalk. The lithological demarcation from the main mass 
of the Muschelkalk is very slight, but its fauna is a perfectly different one. As 
Dr. E. von Mojsisovics tells me, it contains several species of Trachyceras and 
Joannites, very nearly allied, if not identical, with Alpine forms from the zone 
of Trachyceras Aonoides (Raibl-beds). Therefore it has to be considered as homo- 
taxial with the Aonoides-beds of the Carnian stage, 

The sequence recalls in a very remarkable manner the analogous conditions 
which prevail in the Reifling-and Partnach-development of the Alpine Trias and 
also in the Hallstatt-development of the Salzkammergut (Austria). There also 
follows, above the Muschelkalk, the zone of Trachyceras Aonoides as the next fos- 
siliferous horizon ; but the entire Norian stage and the St. Cassian-beds are either 
not developed at all or only represented by deposits extremely small in thickness 
and very poor in fossils.” 

*Nowhere in the Himélayan Trias have deposits of Norian or Lower-Carnian age 
been met with between the Muschelkalk and the Daonella-beds. In the section of 
the Shalshal cliff the topmost Ptychites-beds of the Muschelkalk are conformably 
overlaid by the crinoid-limestone with the Aonoides-fauna, the most intimate struc- 
tural and lithological continuity existing between them. Thus the question arises, 
whether there is indeed no paleontological representation of the Norian stage in 
the Himalayan Trias, or whether the Muschelkalk in the Himalayas may contain 
also some Norian elements and in the Indian Triassic province may comprise the 
Norian stage together with the Trinodosus-horizon. 

The relations which exist between the faunas of the Indian and the Mediter- 
ranean Muschelkalk are, however, not favourable to an affirmative answer to this. 
Among all the Cephalopoda of the Himdlayan Muschelkalk one species only, 
Ceraltites Vyasa; is closely allied to an Alpine form of lower Norian age. It may 
_ be noticed in support of this suggestion, that some Himalayan Meekoceratide 

belonging to the group of Meekoceras Reuttense (M, Khanikofi, Oppel, M. Kesava, 
etc.) are distinguished by a richer brachyphyllic ornamentation of their sutures than 


their Alpine allies, 
* Vorlaufige Bemerkungen fiber die Cephalopodenfaunen der Himélaya-Trias: Sitzgsber. Kais. Akad. d 


Wise. Wien, math. nat. ol. Bd. CI., 1. Abth. p. 374. 
> E. v. Mojsisovics, Die Hallstatter Entwicklung der Trias ; Sitzgsber. Kais. Akad, d. Wiss., Wien 1892 Bd. 


oy Pe 777. : 
CL 1. Abth., p. 77 02 
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A comparison with the allied forms of the Arctic-Pacific province also offers 
but little support on behalf of this suggestion. In this respect the most important 
type is Japonites Sugriva, the sutures of which species are exactly of the same 
rather advanced type of development as those in Japonites planiplicatus, v. Mojs., 
from the geologically younger triassic beds of Japan. Among the Ceratites circum- 
plicati of the Polaris-group, there are several species, which combine brachyphyllic 
sutures with a far advanced development of sculpture, as for instance Ceratites 
Ravana, C. Voiti, Oppel, C. Airavata. No further conclusions can be derived, 
however, from this fact, because their Arctic ancestors from the Spitzbergen 
Posidonomya Limestone belong to a very low horizon of the Muschelkalk. 

It results from these reflections, that there is little to support the suggestion 
that representatives of Norian types exist in the fauna of the Indian Muschelkalk. 
Our present knowledge of the paleontological evidence does not justify us in 
considering the Himalayan Muschelkalk as a homotaxial equivalent of the Muschel- 
kalk and of the Norian stage of the Mediterranean province. But, on the other hand, 
there remains the difficulty of explaining the absence, in the Indian Triassic prov- 
ince, of a faunistic representative of the entire Norian and lower Carnian stage 
between the zones of Ceratites trinodosus and Trachyceras Aonoides. 


No faunistic relations are apparent between the Himalayan Muschelkalk and 
the triassic beds of the Salt-Range (Punjéb). Such relations are confined to 
the lower triassic strata of the Himdlayas, as has already been noticed by Waagen 
and E. v. Mojsisovics. A fauna analogous to that of the Ceratite-beds in the Saite 
Range is contained in the Himdlayan deposits between the Otoceras-beds and the 
horizon of Sibirites Prablada,. distinguished by the presence of Ceratates subs 
robustus, v, Mojs., one of the leading fossils of the Siberian Olenek-beds.’ | 


A very interesting Triassic fauna was discovered by L. Loczy north of the great 
Buddhist temple of Tchungtien in the Kingcha-kiang valley.2 Sandstones and 
argillaceous shales yielded the following fossils :— . 


Myophoria elegans, Dunker. 

5 ef. chenopus, Laube. 

3 ‘cf. cardissoides, Schloth. 
Lozonema cf. subornata, Miinst. 
Encrinus lilitformis. 


This fauna shows the greatest affinity with the German Muschelkalk, although 
Nyophoria ef. chenopus and Loxonema ef. subornata point to the Alpine Trias. 


This evidence, however, is too vague to permit conclusions to be formed on the 
relations which may exist between these deposits and those in the Himalayas. 


1 This subject will be further discussed in Pt. 1. of this series, which will appear later on. 


2 Die wissenschaftlichen Ergebnisse der Reise des Grafen Béla Széchenyi im Ostagien 1877-1880. Wiea 
E. Hdlzel, 1893, I. Bd., p. 738. | . , 
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Part TIT, 


THE CEPHALOPODA OF THR TRIASSIC LIMESTONE. 
CRAGS OF CHITICHUN 


North of the main region of the Himalayan Trias and amidst the Tibetan zone 
of Spiti Shales and Gieumal Sandstones, are found triassic rocks, which occur under 
very peculiar conditions. They appear in the neighbourhood of the Balehdhura 
pass {near Laptal encamping ground) and in the range of Chitichun No, TI, (17,740 
feet) in Hundés : they form “ Klippen,” detached outcrops, of the nature of the 
“ bloes exotiques ” of Switzerland, in the midst of much younger sediments and are 
without apparent connection with the triassic beds of the main region. Their 
lithological character Strongly reminds one of the Hallstatt facies of rocks, and 
differs entirely from that of the triassic rocks of the neighbouring area, 

These triassic crags: which were most carefully studied by the expedition in 
1892 are those situated near the peak Chitichun No. I. (17,740 feet) in the Tibetan 
province of Hundés, Grieshach has already published a preliminary description of 
the geological features of this interesting country. 

The main mass of the top of Chitichun No. I. consists of a white, more or less 
crystalline limestone, alternating with layers of red, arenaceous or earthy lime- 
stones and with lenticular intercalations of a red crinoid limestone, It forms a crag 
or block of 100 to 150 metres in height which seems to rest on the Spiti Shales, 
which constitute the base of the whole Tange, and are disturbed and traversed by 
eruptive rocks in common with the Spiti Shales. In this limestone avery rich 
fauna of brachiopods, corals and Bryozoa has been collected, A few remains of 
trilobites and ammonites have been found. Among the latter is avery well pre- 
served specimen of a species of the genus Popanoceras Hyatt, which is closely 
allied to Popanoceras (Stacheoceras) mediterraneum Gemellaro, from the Permian 
rocks of Sicily. The trilobites are represented by two new species of the genus 
P hillipsia. Among the numerous brachiopods, the genera Productus (P. semi- 
reticulatus Mart., P. lineatus, W., P. gratiosus, W., P. cancriniformis, P. Abichi 
W.), Spirifer (S. musakhelensis Dav., S. Wynnei W.), Enteletes, Marginifera 
Notothyris, Hemiptychina, Athyris, Martinia, fhteticularia, Spiriferina, (S, cristata 
Schloth.), Dielasma (D. acutangulum W..,) Lyttonia, Aulosteges, are represented. 
Most of the forms are identical or very closely allied to species of the middle 
Productus-Limestone of the Salt-Range. Although a more thorough examina- 
tion of the rich material must be waited for, to form the base of an exact deter- 
mination of its age, the whole character of the fauna is such a one, that it can only 
be a question, whether it is to be placed into the Permo-carboniferous or into the 
Permian. 

Besides the top of Chitichun No. I., which forms a crag of undoubtedly paleo. 

VC. L. Griesback, Notes on the Central Himflayas, Records Geol. Surv. of India, Vol. XXVI, Pt. IJ, 
1893, p. 19. 
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Zoic age, numerous other masses of limestone rise from the Spiti-Shales and the 
igneous rocks associated with them, in the shape of cliffs or crags, or are imbedded 
in the younger strata in the shape of detached blocks. Some of these crags or 
blocks, which differ greatly in size, have been proved by their fossil contents to 
be also of paleozoie age. Two other crags to the north-east of Chitichun No. I. 
are probably of rhaetic or of liassic age. In three instances 9 triassic fauna has 
been met with in small detached blocks of no apparent connection with the princi- 
pal mass of Chitichun No. I. These three crags were completely surrounded by 
Spiti-Shales and of proportionately small size. 

The first find consisted of only a few blocks and is situated near the low pass 
west of the peak Chitichun No. I. on the route from the Kiogarh Chaldu Pass 
(17,440 feet) to Chitichun encamping ground. It is the same block, which is 
mentioned by Griesbach' as containing numerous, though badly preserved, am- 
monites in sections. As later examinations have proved, these ammonites belong to 
the triassic genera Xenodiecus and Monophylistes. 

The second block is in a narrow ravine on the eastern slope of Chitichun 
No. I, to the west-north-west of Lochambelkichak encamping ground. This was 
discovered by Mr. Middlemiss, at some distance from the crags of Chitichun No. L, 
- and is completely imbedded in Spiti-Shales. I am ‘obliged to lay. special stress 
on the fact, that this block is entirely separated from all the paleeozoic blocks on 
the same hill-side and that no connection between them could be observed, as in a 
foot-note added by Dr. W. King to Griesbach’s preliminary description (1. c. p. 25), 
it has been suggested that the cephalopoda collected by Mr. Middlemiss in these 
crags were found in the same beds, as the paleeozoic fossils mentioned by Griesbach 
from the main mass of the Chitichun limestone. It may be stated once more, that 
the fauna of this small crag is entirely different from that of the top mass of Chiti- 
chun No. I., that not one single form is identical in the two, and that the crags 
themselves are separated by the crushed and disturbed beds of the Spiti-Shales 
which surround Mr. Middlemiss’ crag on every side and impart to it the character 
of a detached block. Mr. Middlemiss’ crag consists of only a small number of 
blocks, of a red or red and white coloured limestone, with but very little admixture 
of argillaceous material. Occasional layers of a red crinoid limestone are seen to 
be intercalated. It is especially this latter, which contains many cephalopoda, 
gastropods and bivalves. Among the gastropods and bivalves only very small forms 
are found. Among the cephalopoda species of rather small size prevail, although 
large ones are not totally absent. The state of preservation of the specimens is as a 
rule an excellent one. Whereas in the region of the normal development of the 
Himalayan Trias individuals with preserved shell are but exceptionally met with,— 
in the upper-triassic deposits this is even much more the case than in the Muschel- 
kalk,—they are very common in the triassic deposits of this locality. Complete 
specimens, however, are rather rare, and some blocks consist almost entirely of 
crushed shells only. 

I discovered a third triassic crag north of Lochambelkichak encamping ground, 

‘Lc. p. 23. 
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and near the pass which leads into the valley of the Chaldu River. It also contains 
several blocks formed of lumachelle of Xenodiscus and Monophyllites. 

The cephalopoda, described in the following pages, have been collected, almost 
without exception, at the seccnd of the three above-mentioned localities (west-north- 
west of Lochambelkichak encamping ground). The fossiliferous blocks of this 
small crag have been almost completely cleared of their fossil remains by Mr. Mid- 
dlemiss and myself during our repeated excursions. | 


In the following pages I describe the cephalopoda of this collection :— 


I. AMMONEA. 
A. AMMONEA TRACHYOSTRACA. 


Family : CERATITID &, 
Sub-family : DINARITINA. 
Sub-genus: DANUBITES, E. v. Mojsisovics. 


1. Danvsites Kansa nov. sp. Pl. XXIX., fig. 1. 


Dimensions. 
Dinmeter of the shell : ‘ ‘ ; ‘ : : : ‘ . 89 mm, 
Height of the outer whorl . ‘ ° . ; ‘ ‘ ‘ on Oe Tbe 
Thickness of the __,, 5 ‘ é ‘ i ‘ ‘ ; ‘ i 2 3 
Diameter of the umbilicus. . ‘ ; ‘ ‘ : ao - 33 


In the fauna of the triassic crags of Chitichun the sub-genus Danubites is repre- 
sented by two typical forms, distinguished by slowly increasing, but very slightly 
overlapping volutions, by simple, straight ribs, confined to the lateral parts, and 
the absence of any sculpture in the siphonal area. 

One of these two forms, 2D. Kansa, has a remarkable resemblance to D. Nau- 
manni, E. v. Mojs., from the Trias of Japan.’ The general shape of these two 
species is almost identical ; the umbilical suture passes inside the siphonal saddle of 
the next inner whorl. The whorls are higher than thick, and have moderately 
convex sides, which pass gradually into the rounded umbilical margin and into the 
likewise rounded siphonal area, | 

The lateral parts are covered with numerous, single, radial ribs, which become 
obsolete both towards the umbilical margin and the siphonal area. None of the ribs 
reach the umbilical suture. The sculpture doesnot correspond on both sides and 
is completely interrupted on the siphonal side, which remains smooth. Libs and 
intercostal depressions are of nearly equal width, as in D, Nawmanni. The number 
of ribs which occur on the last, entirely chambered volution, is 89 (whereas there 
are about 50 in D. Naumanni). 

Sutures.—The septa are very distant, as in D. Nawmanni or in the Mediterra- 
nean group of D. floriani, v. Mojs. The arrangement of the lobe-line likewise 
reminds of D. Nawmanni. The lobes are deep and comparatively narrow, the 


1 Ueber einige japanische Triasfossilien, Beitrige zur Palwontologie Oesterreich-Ungarns und des Orients, 
herausgegeben von E. v. Mojsisovics und M. Neumayr, Vol. VII. Wien 1838, Taf. II, fig. 1, p. 169. 
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saddles are high and slender. Slightly incised indentations affect the marginal 
walls of the principal saddles up to the middle of their height. The upper portion 
of the saddles is entire. In this respect the two species are in almost the same 
stage of development. 

The lobes are provided with deep, strong digitations at their base. The prin- 
cipal lateral lobe is the deepest and contrasts remarkably with the extremely short 
siphonal lobe, divided by a low siphonal tubercle. One bifid auxiliary lobe outside 
the umbilical suture. The principal lateral saddle is higher than the siphonal 
saddle, whereas exactly the reverse is the case in D. Naumanni. 


Number of specimens examined.—One. 


2. DanuBiTES AMBIKA nov. sp. Pl. XXIX., fig. 2. 


Dimensions. 

Diameter of the shell ‘ ‘ ; ‘ ‘ ; . ; 2 . 43 mm. 
Height of the outer whorl . ‘ ° ‘ : ‘ ‘ . . 1b, ; 
Thickness of the .,, 5 5 ‘ ‘ ‘ ; ‘ ‘ é - 145,, 

Diameter of the umbilicus : ° ; ; : ; A - « ES: =; 


This species is represented by only a single specimen, entirely chambered. It 
differs from Danubites Kansa in its general shape by more slowly increasing and 
also thicker volutions, and a more flatly curved siphonal area. The latter is sepa- 
rated from the comparatively flat lateral parts by a rounded edge. A low but per-. 
pendicular inner wall borders the rounded umbilical margin. 

The character of sculpture is identical with that of the last-mentioned species. 
In one-half of the penultimate whorl about 20 ribs may be counted. ‘The ribs 
broaden out towards the siphonal margin, and there gradually disappear. 

In the inner volutions several transitional margins of apertures are visible 
They intersect the ribs in the form of a sweeping curve well turnec backwards 
which is followed by a forward-turned, small process near the umbilical margin, 

Sutures —The satural line differs remarkably from that in D. Kansa and 
recalls much more the sutures peculiar to the Mediterranean group of D. florians. 
The contrast between the high, elongated, siphonal saddle and the low, flat 
lateral saddles is most striking. Two broad lateral lobes, provided with sharp- 
ly pointed, proportionately strong indentations at their base. The principal lateral 
lobe is the deepest, ‘The short, broad siphonal lobe is serrated at its base. In the 
outer volution when reaching a height of 35™» the first auxiliary lobe appears 
outside the umbilical suture. 

Number of specimens examined.—One. 


Family: TROPITIDA 
Genus: SIBIRITES E. v. Mojsisovies. 
Srpizites PanDya nov. sp. Pl, XXIX., fig. 3. 


Dimensions. 

Diameter of the shell * ‘ ° : ‘ ‘ ; ‘ ; . 27 mm. 
Height of the outer whorl . ‘ ; . ° . ° ‘ a 10s 
Thickness ofthe _,, “5 ‘ ; ‘ ° ° ° e ° . 9 y 
Diameter of the umbilicus ‘ ‘ ; ° ‘ : ; 3 ec 12%, 
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The close relationship of this interesting species, to the genus Sibirites, v. 
Mojs., is proved by its very characteristic sculpture and arrangement of the 
sutures, in spite of some considerable differences which exist between it and the 
congeneric forms, hitherto described from the Mediterranean and Arctic-Pacific proy- 
inces, | 


The slowly involute whorls overlap each other down to the bifurcation of the 
ribs and enclose a tolerably Wide, stairlike: umbilicus.. In the inner volutions the 
umbilical margin is rounded and not well defined from the sides, as is the case in 
the outer whorl. In the body-chamber the siphonal part is likewise distinctly 
separated from the sides. The shape of the transverse section is therefore almost 
circular in the inner volutions, but becomes gradually rectangular near the posterior 
termination of the body-chamber. The siphonal area however remains well rounded 
even in the anterior termination of the last whorl, although the lateral parts flatten 
considerably, 


The sculpture consists of numerous, coarse, radial ribs. But very few of them 
cross the siphonal area without bifurcating. In most of them a bifurcation takes 
place near the siphonal margin, The two new ribs, originating at the bifurcation of 
one single lateral rib, sre considerably weaker and narrower than the original. They 
cross the siphonal area as one straight, and uninterrupted line as in the geologically 
younger forms from the upper triassic beds of the Alps or of the Himélayas. Also 
the ribs, which remain undivided, become very faint in crossing the siphonal area, 
the sculpture of which is therefore distinctly separated from that of the lateral parts. 
In some ribs a slight prominence is formed at the point of bifurcation, but it does 
not develop into a distinctly defined tubercle. 


The whorls overlap each other exactly down to the bifurcation of the ribs, and 


in the inner volutions only the simple, radial sculpture is visible, In the last volution, 
two-thirds of which belongs to the body-chamber, there are 28 radial ribs, 


In the penultimate whorl two transitional mouth-borders are seen, In these 
mouth-borders one large backward-turned convexity coincides with the middle por- 
tion of the sides, whereas in the umbilical and siphonal margins their direction, 
which differs from the normal sculpture, is curved forward. 


Sutures.—The arrangement of the sutural line is the same as in the congeneric 
species from the Arctic-Pacific province. The siphonal lobe terminates In two points 
and is divided by a short siphonal tubercle. It stands only a little higher than the 
principal lateral lobe. The latter is provided with distinct indentations which may 
even be noticed without the help of a magnifying glass. It coincides with the 
bifurcation of the ribs. The second lateral lobe is at the same level as the siphonal 
lobe and a little outside the rounded umbilical] margin. The principal lateral pedals 
is comparatively high and slender and resembles the siphonal saddle In this respect. 
The two saddles are perfectly entire. The second lateral saddle is broad and flat. 


There are only two lateral but no auxiliary lobes. The figure (fig. 3c.) must 
P 
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be corrected in this respect, as the second lateral saddle reaches to the umbilical 
sutures, without the intervention of any further lobe. 
Number of specimens examined.—One. 


B.—AMMONEA LEIOSTRACA. 


Family : PINNACOCERATID &. 
Sub-family : LYTOCERATIN &, 


Genus: MONOPHYLLITES E. v. Mojsisovics. 


This genus plays a considerable part in the Trias of Chitichun, but it has as yet 
not been found in the Himdlayan Muschelkalk of the main region. ‘here are alto- 
gether six species in the collection from this locality. Three of them belong to the 
European group of Monophyllites Suessi v. Mojs., whilst an equal number are forms 
of the group of Monophyllites sph@rophyllus v. Hauer. 


Group of MONOPHYLLITES SUESSI v. Mojs.’ 


1. MonopuYLuites Prapyumna nov. sp. Pl, XXXI, fig. 3, 4. 


Dimensions. I. H. 
(fig. 3). (fig. 4). 
Diameter of the shell . ; ° : , : m . 42mm. 26 mm. 
Height of the outer whorl. : wk ; ‘ ; 125 ,, 9 5 
Thickness of the ,, i. A ‘ 4 ‘ ‘ 10 ,; 9 ; 
Diameter of the umbilicus . ; ‘ . ° . e eh! 5 12 » 


This species may be looked upon as the type of the Indian representatives of the 
Mediterranean group of M. Suesst v. Mojs., to which formit is closely allied, but 
distinguished from it by its smooth shell and its comparatively simple sutures. 

It is quite as evolute as the European species and overlaps not more than the 
siphonal part of the preceding whorl. Corresponding to a diameter of 30 mm., the 
outer whorl is of equal height and thickness, but in later stages of growth the height 
of the volution increases more rapidly. The siphonal area and the umbilical oe 
are evenly rounded and pass gradually into the sides. 

The surface of the shell is almost smooth and exhibits as a rule only very deli- 
cate strize of growth near the umbilical margin. These strie@ are not nearly s0 
well and distinctly shown as in the group of Y/. sphkaerophyllus. 

In some specimens, periodical exterior fimbrise have been noticed. They are 
in the shape of prominent fringed ribs as in the genus Lytoceras, and occur wore 
frequently in the two outer whorls at certain intervals whilst they are rarer in the 
inner volutions. The specimen, figured P). XXXI, fig. 8, possesses 8 of these nar- 
row, radially directed fimbriz in the last, and 4 in the penultimate volution. The 


fimbrize are most prominent near the siphonal margin, where they are bordered on 
each side by a sharp edge. 


: ' i: Mojsisovics, Die Cephalopoden der Mediterranen Triasprovinz, Abb, k.k. Geol. Reichsanst. PL LXXI3, 
g. 4, p. 205. 
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. Sutures.—The sutures are very similar to those of 4. Suessi, but differ in having 
2 distinctly developed third lateral lobe, They are in a still lower stage of develop- 
ment than in HM. Suessi, which Tepresents the simplest type of the genus hitherto 
known in the Mediterranean triassic province, The monophyllic saddles are narrow 
enlire and enlarged above. At the base of the siphonal saddle as well as of the 
principal lateral saddle is 9 single and very small indentation. The two first lateral 
' lobes are each provided with three simple indentations at their base. The siphonal 
lobe is almost as deep as the principal lateral one. 
In the Specimen figured Pl, XXXI, fig, 3, nearly one-half of the last volution 
forms part of the body-chamber, 
Nu-nber of specimens examined—Six, 


Monopuyzuitzs ConFuctt, nov. sp. Pl. XXX, fig. 7, Pl, XXXI, fig. 1, 2. 


: : ; ip ‘ 
Dimensions. (PL XXX.£7. (PLXXKLS 2). 
Diameter of the shell , ‘ i ‘ ‘ ‘ : 54 mm. 23 mm. 
Height of the outer whorl. d : ‘ e ° 13 _ ,, 6, 
Thickness of the m ee ‘ ‘ ‘ ‘ eee 5, 
Diameter of the umbilicus ° . : 4 ‘ 30 ,, 14 ,, 


This is by far the most common species among the Indian Nonophyllites. From 
M. Suesst and HW. Pradyumna it differs principally by its much more slowly increas. 
ing volutions, Already UM. Suessi is very different in this respect from all the other 
congeneric species of the Mediterranean Trias, but remains still far behind the 
present form. The specimen figured in Pl. XXXI, fig. 2, has nine volutions besides 


the clearly marked embryonal cell, corresponding to a diameter of 28 mm., whereas 


in a specimen of Suessi, with a diameter of 28 mm., E. v. Mojsisovics counted 


seven volutions only. 
The whorls are rather compressed, higher than broad and overlap only the 


siphonal part of the preceding volution. The sides are flatly curved and gradually: 


pass into the highly rounded siphonal area. The umbilical margin is rounded, 


the shell perfectly smooth. 

Neither fimbriz nor varices (interior laminae of the shell) have been noticed 
in any of the specimens. } 

The figured specimens are entirely chambered. 

Sutures,—Almost identical with those of U. Pradyumna. Three lateral lobes. 
Only at the base of the siphonal saddle one smal] indentation on each side. The 
siphonal lobe terminates in two deep points and is divided by a high siphonal tubercle. 


Number of specimens examined.—Twenty-one. 


3. MoNoPHYLLITES PITaAMAHA nov. sp. Pl. XXXT, fig. 5, 7, 8. 
Dimensions. 
Diameter of the shell , . , ‘ ‘ ° : ; ‘ ‘ 
Height of the outer whorl . ‘ ° ‘ : ‘ * -% - %&W 
Thickness of the _,, Si ° ° é ‘ ‘ ‘ ° : 
Diameter of the umbilicus . . . , : . 24 ; 
P 


a 
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This species is closely allied to MU. Pradyumna as regards involution, but differs 
from it by very flat, compressed and high whorls, and also by showing some traces of 
transverse folds on the outer volutions. These broad, fat folds cover the lower por- 
tion of the sides only, and are slightly curved backwards. They vary much in 
. strength and appear at different stages of growth in different individuals. In the 
figured specimen fig. 7, the two sides of the shell are even perfectly asymme- 
trical and their sculpture is completely different. 

The two figured specimens are entirely chambered. 

Sutures.—Almost identical with those of HM. Pradyumna, The monophyllic 
shape of the saddles is especially well marked in the siphonal saddle which is 
provided at its base with a short indentation on each side. | 

Number of specimens examined.—Seven. 


B. Group of MONOPHYLLITES SPHAROPHYLLUS, v. Hauer. 


4. (1) MonopHy tutes. Hara nov. sp. Pl. XXXL, fig. 9. 


Dwumensions. 
Diameter of the shell ° e ‘ ‘ ‘i ; 61 mm. 
Height of the outer whorl . ‘ ° - 21, 
Thickness of the 99 . e e e e e e ° e 16 5) 
Diameter of the umbilicus é ¢ : , _ ; ‘ : i 18 


This species is very closely allied to the Mediterranean spherophyllus, v. 
Hauer,’ not only in general shape, but also in involution and sculpture, But the 
shape of serration of the sutural line constitutes an essential difference. This is 
still simpler in the Indian form than in spherophyllus, which may be considered 
to be the oldest hitherto known member of a group of forms which continue through 
the whole of the Mediterranean Trias, from the Muschelkalk to the zone of Trachy- 
ceras Aonoides.. 

The high, compressed whorls, 
flatly curved lateral parts and 
distinctly separated from the 
umbilical margin slopes sudden] 
umbilicus is deep and stair-like. 


which overlap the siphonal. area only, have very 
@ moderately rounded siphonal area, which is 
sides by a steeply rounded siphonal edge.- The 
y towards the perpendicular umbilical wall. The 


The lateral parts are covered with numerous, 
folds, which pass across the siphonal area, althou 
are not merely confined to the ostracum of the shell like the numerous delicate, 
transverse strize of growth, but may be noticed also on the surface of the cast. The 
shell being but partly preserved in the outer’ volutions of this specimen, the direc- 
tion of these very densely crowded strize of growth has not been ascertained com- 
pletely. A decided forward-bent curve in the siphonal area, as in 27. spherophyilus, 


E. v. Mojeisovics, Die Cephalopoden der Mediterranen Triasprovinz Taf. LX XIX, fig. 1-3, p. 206, 


narrow, faintly marked radial 
gh considerably weakened. They 





CHITICHUN CEPHALOPODA. 109 


is not visible. On the contrary, they pass radially across the sides and across the 
siphonal area and parallel to the faint transverse plications. 

Both specimens are entirely chambered. 

Sutures.—Differ from the sutures of I. spherophylius by a less rich orna- 
mentation principally and by the absence of a third lateral saddle. The third 
lateral lobe is in the position of a large much drawn-out umbilical lobe. The nar- 
row, bifid siphonal lobe is divided by a high siphonal tubercle. The principal 
lateral lobe is much deeper. The denticulations on the outer margins of the two 
principal lateral lobes, adjoining the base of the preceding saddles, are consider- 
ably less individualised than in U. spherophyllus. The saddles themselves are 
consequently less slender and less:deeply laced at their base. The serration of the 
base of the principal lateral lobe is identical in both species. The siphonal saddle 
terminates in one broad, circular foliation. The principal lateral saddle is higher, 
the second lower than the siphonal saddle. Both form long drawn-out foliations 
rounded above. 


Number of specimens examined.—Two., 


Remarks.—An undescribed species from the Russian Island (Eastern Siberia) 
is very Closely allied to M. Hara as regards the development of its suturalline. It 
belongs to a collection of triassic cephalopoda from Eastern Siberia which Oberberg- 
rath E. v. Mojsisovics has entrusted to me for description. This Siberian Mono- 
phyllites has also two lateral saddles only, and the third lateral lobe assumes the 
shape of an umbilical lobe, which cannot be divided any further. 


5. (2) MonopHyLuites KIncrI nov sp. Pl. XXXI, fig. 10. 


Dimensions. 
Diameter of the shell  . . ‘ ° . . ° . ° - 657mm. 
Height of the outer whorl . ‘ ‘ g * ‘ ° ‘ s 21 ,, 
Thickness of the ,, 3 : . : : J . : ; 12 ,, 
Diameter of the umbilicus : ‘ : ° e- 4a ;: ‘ - 2, 
Height of the wkorl in the place of its greatest aplanation . : ° s AG, 
Thickness of the whorl in the place of its _,, wt: Der ‘ 5 ; ih; 
Corresponding diameter of the shell . ‘ ‘ : . ss — 0 48, 
Corresponding diameter of the umbilicus . ‘ ‘ ; ‘ : - Aly 


This form is very closely allied to M@. Hara, but differs therefrom by its obli- 
quely elliptical outline, by more compressed whorls, and by a narrow, high but 
rounded siphonal area. The latter gradually passes into the flatly curved lateral 
parts. The umbilicus is shajlower than in M. Hara. | 

Sculpture and sutures are almost perfectly identical in the two species. 

This type is represented by a single specimen, ove half of the outer whorl of 
which is part of the body-chamber. 


6. (8) MonopHyYLLirEs Nov. sp. InD. Pl. XXXI. fig. 6. 


The figured fragment belongs to a species, which is probably closely allied to 
M., Hara but is distinguished by its sutures, which exhibit a more advanced stage 
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of development. The two first lateral saddles are more slender, remarkably contract- 
ed at their base, and provided, each one, with a distinct indentation on their inner 
margins. Thefragmentary state of the specimen did not reveal the presence of. a 
third lateral saddle. a 

Part of the shel is preserved in the siphonal area. As it is covered with numer- 
ous densely crowded and very delicate lines of erowth, it seems beyond doubt that 
this fragment belongs to the group of Honophy lites spherophyllus. The frag- 
mentary inner volution is covered with numerous, faint, radial plications. 


Sub-family PTYCHITIN &. 


Genus: XENODISCUS, Waagen. 


The genus Xenodiscus, distinguished from Gyronttes Waagen (synonymous 
with Ophiceras, Griesbach) by its long body-chamber, has two representatives in the 
fauna of the triassic limestones of Chitichun. Both belong to a much more 
advanced stage of development, than all hitherto known forms of this genus from 
the Indian and Arctic-Pacific provinces. One of them is distinguished by cera- 
titic sutures, in which the marginal walls of the saddles are serrated up to the 
middle of their height, whereas in the congeneric species of the Himdlayan Lower 
Trias the lobes are denticulated only at their base. The second species, of which 


unfortunately only a fragment has been found, recalls the genus Gymunites 
in the character of its sculpture. 


1. Xewoptscus Minpiemtsst nov. sp. Pl. XXX, fig. 6. 


Dimensions. 
Diameter of the shell 7 65 mm 
Height of the outer whorl . 18 ,, 
Thickness of the ,, ss 8, 
Diameter of the umbilicus 24 » 


This species has a very flat, discoidal shell, with numerous, slowly increasing 
whorls. In this respect it can only be compared among the congeneric species of 
the lower Trias, with Yenodiscus demissus Oppel. But it differs therefrom by 
more compressed volutions and by higher whorls, All the rest of the Indian or 
Siberian species of Xenodiscus are characterised by more rapidly increasing volutions. 

The lateral parts are flat and aplanate. The narrow, rounded siphonal area is 
more or less distinctly separated from the sides by an obtuse edge. The sides slope 
flatly convex to the shallow umbilicus. 


Surface of the shell smooth, partly interrupted by very faint and indistinct 
tadial plications. : 

1 Palwontologische Mittheil. I. 1865, Pl, 86, fig. 1, p.290. It is, however, doubtful, whether this species may be 
included in the genus Xenodiseus, 
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In this specimen one-third of the last whorl belongs to the body-chamber, 
Sutures.—The vertical Projection of the outline of the penultimate whorl 


Siphonal lobe short, only half as deep as the principal lateral lobe, and provided 
with a high siphonal tubercle. Lobes and saddles comparatively narrow and elong- 
ated. The second lateral saddle is very low. Lobes provided with deep digitations, 
which affect the marginal walls of the saddles up to the middle of their height ; 
they are especially well developed at the inner margins of the siphonal and of the 
principal lateral saddles. Second lateral saddle followed by a long, serrated um- 
bilical lobe, with two deep points near the inner margin of the saddles on both sides. 
Number of specimens examined.—One. 


2. XENODISCUS NOV. SP. IND. Pl. XXX., fig. 4, 


The fragment,—body-chamber and part of the penultimate whorl—belongs 
toa highly interesting form, the sculpture of which corresponds to that peculiar 
to the genus Gymnites, which is most probably descended from Aenodiscus. The 
only species of Xenodiscus with a similar sculpture, XY. dentogus E, vy. Mojs.’ has 
long tubercles, spirally protracted and arranged along the sharply edged siphonal 
margin, corresponding to an equal number of faint, broad radia] plications, which 
completely die out near the umbilical margin. But whereas in Gymnites this 
sculpture is as a rule confined to the lower portion of the sides, in JY. dentosus the 
lower part of the sides is smooth and the sculpture most distinct between the 
middle of the lateral parts and the siphonal margin. 


In this fragment, however, the sculpture agrees almost perfectly with that of 
Gymuites Jollyanus Oppel. Faint, broad, radial plications, which are bent some- 
what backward, appear along the middle of ‘the sides in the shape of prominences, 
arranged along an elevated spiral line. The transverse plications are interrupted 
by shallow, rounded depressions and become obsolete before reaching the umbilical 
margin, whereas the spiral elevation is continuous, or ridge-like. 

The surface of the shell is covered with strongly developed lines of growth, 
which become indistinct in the upper portion of the sides, where they describe a 
slight, falciform curve. 

This form, like YX. Middlemissi, is characterised by rather slowly increasing 
volutions, and by a wide and open umbilicus. The whorls are compressed and high. 
Toa height of the aperture of 35 mm. corresponds a thickness of 15 mm. The 
sides are flatly convex and pass gradually into the rounded siphonal area. The 
greatest thickness of the outer whorl coincides with the middle of the lateral parts. 


The umbilical margin is marked by an obtuse edge and separated from the umbilical | 


suture by a low, perpendicular inner wall. 
Suteres.—The rather unfavourable state of preservation permits only a generic 


* Arktische Triasfaunen ; Mém. Acad. Imp. des So. de St. Pétersbourg VII‘ sér. Vol. XXXIII, 1886, Pl. XI, 
fig. 12, p. 78. 
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identification. The siphonal saddle is remarkably large. The second lateral saddle 
is nearly as highas the principal one. The lobes are broad and, so far as can be as 
certained, provided with deep digitations at their base. There seems to be only one 
single auxiliary lobe. | 

Number of specimens examined.—One. 


Genus GYMNITES. E.v. Mojsisovics. 
Gyunires UeRa nov. sp. Pl, XXX., fig. 5. 


Dimensions. 
Diameter of the shell . ; : ‘ ‘ ° ‘ ‘ ° ; 60 mm. 
Height of the outer whorl . ‘ ; “ . ° ° . 24 4, 
Thickness of the , 5, .- . ° ‘ aoe ck . . 6 doy, 
Diameter of the umbilicus . es ° ‘ ; ° ° z 23 


This species is one of the most interesting forms in the small fauna of the 
Triassic limestones of Chitichun, because it represents the oldest type hitherto known 
of the genus Gymnites, the sutural line of which is still in a very low stage of deve- 
lopment and has only just passed from the Xenodiscus-stage into that of Gymnites. 

It recalls in general shape and involution Gymnites incultus Beyrich' among 
the European, and of G. Vasantasena among the Indian congeneric species. The 
numerous, slowly increasing volutions, which overlap each other to one half of their 
height, are compressed and bordered by almost flat lateral parts. The narrow and 
rounded siphonal area passes gradually into the sides. An obtuse edge marks the 
umbilical margin, from which a short but steep inner wall slopes towards the um- 
bilical suture. | 

The sculpture consists on the inner volutions of broad, transverse plications, 
which are almost as broad as the intervening depressions; they are narrower and | 
less distinctly shown on the last whorl. Along the centre of the sides, a series of 
tubercular prominences,—the terminations of the folds,—appear as a chain or raised 
band. | 

Sutures.—In the figured specimen, which consists almost entirely of air- 
chambers, the vertical projection of the outline of the penultimate volution touches 
the inner margin of the second lateral saddle. The short siphonal lobe is divided 
by a broad pyramidal siphonal tubercle, the height of which nearly equals that of 
the siphonal saddle. ' The principal lateral lobe is the deepest. 

The ramification of the lobes and saddles is not so far advanced as in the young 
individuals of G. inmoultus, figured by E. v. Mojsisovics.2. The saddles are doli- 
chophyllic, and at the top of the siphonal saddle a deeper incised, rounded branch 
starts from the outer margin. ‘This is the only trace of a more advanced ramifi- 
cation in the broad saddles. The lobes are provided with deep digitations at their 
base, which, however, are simpler than in the young specimens of G. inculius. In 


1 E. e M 181 i i ° ‘ : 
_ PLLIV, fe. ie ae? Die Cephalopoden der Mediterranen Trias-Provinz : Abh. k.k. Geol. Reicheanst, Vol. X, 


* Le. Taf. LIV, fig. 3c. 
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the latter, every single digitation is a i i 
aera - oe i ae lready denticulated, when corresponding to a 
The arrangement of the auxiliary lobes is very characteristic. The second 
lateral saddle is perfectly individualised and followed by a deep incision, which marks 
the first auxiliary lobe. The two next larger branches slope obliquely towards the 
umbilical suture, These two auxiliary saddles are entire. The broad sutural lobe 
which follows is serrated but does not permit tracing out its further elements 
These well-individualised obliquely-shaped auxiliary lobes differ from the more aimols 
sutures of Xenodiseus and justify the determination of this species as Gymunites, in 
spite of the simpler development of the other sutural elements. | 


Number of specimens examined. —Two. 


Genus STURIA E.v. Mojsisovics, 
STURIA MONGOLICA nov. sp. Pl. XXIX., fig. 4. 


Dimensions. 
Diameter of the shell ; ‘ ‘ , ‘ * ° . J PF 69 mm. 
Height of the outer whorl . . «~~ . ee ee ee ee ee 
Thickness of the ,, 3 F P ‘ ‘ ‘ : ¢ * ‘ 21 5, 
Diameter of the umbilicus ‘ . : - ‘ é 4 e ‘ 8 ,, 


This species, which does not seem to show any relationship to any of the Me- 
diterranean congeneric' forms, differs from the latter by a comparatively wide, open 
umbilicus, and by simpler sutures. 

The volutions exhibit considerable egression and are separated from the um- 
bilicus by a high and perpendicular umbilical wall. The umbilical margin is a 
sharp edge, already distinctly marked in the inner volutions. 

The lateral parts are moderately convex. Siphonal area narrow, rounded, and 
passing gradually into the sides. The outer whorl is thicker than in most of the 
congeneric species from the Alpine Muschelkalk. As in Sturia semiarata E. v. 
Mojs.,) flat radial folds are strongly developed on the surface of the lateral parts, 
especially on their lower portion. 

In the only specimen of this form in my collection the shellis but partly preserved 
and I amtherefore not quite satisfied about the sculpture on its surface. On 
the outer volution the siphonal striations have been observed; they are numerous, 
thin and bordered by a sharp edge, as in S. Sansovinii, BE. v. Mojs. 

Sutures.—The sutures of this specimen, which is entirely chambered, typically 
exhibit the shape and arrangement of the sutures peculiar to the genus Sturta. 
The vertical projection of the outline of the penultimate whorl touches the inner 
margin of the second lateral saddle, Five auxiliary lobes outside the umbilical edge, 
The broad siphonal tubercle, stretching from the siphonal area over the lateral parts, 
is only half as high as the siphonal saddle. The latter stands at equal height with 
the second lateral saddle. The two lateral lobes are considerably longer than the 

1 Die Cephalopoden der Mediterranen Triasprovinz : Abh. Geol. Reichs-Anst. Vol. X, Pl. XLVIII, fig. 8; Pl. 


XLIX, fig. 1,3; Pl. L, fig. 2, p. 242. 
Q 
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siphonal lobe. Their termination is bifid. The pyramid-shaped saddles are very 
slender, their branches being incised so deeply, that only the very stems remain 
entire. The ornamentation of the branches is, however, not nearly®so rich as in 
S. semiarata, S. Sansoviniét or S. forojuliensis. In the siphonal saddle the strong 
outer branch, peculiar to the two first-mentioned species, is missing. Altogether 
the sutures of §. mongolica may be said to be on a somewhat lower level of develop- 
ment than the Mediterranean representatives of this genus in the Alpine Muschel- 
kalk. 
Number of specimens examined.—One. 


Family: ARCESTIDZ. 


Sub-family: JOANNITINA. 
Genus: PROCLADISCITES E. v. Mojsisovics. 


This genus was hitherto only known from the Upper Muschelkalk and from 
the zone of Protrachyceras Archelaus in the Mediterranean Triassic province, but is 
represented in the triassic fauna of Chitichun by a form which is very closely allied 
to the European species of Procladiscttes Brancoi, EB. v. Mojs. 


PROCLADISCITES YasoDa nov. sp. Pl. XXX. fig. 1, 2, 3. 


Dimensions. 
Diameter of the shell . : ; : : . - 60 om. 
Height of the outer whorl e ‘ ; ; . - . 32 45 
‘ Thickness of the 9 a) . . . e ° ° e 14° ” 


Diameter of the umbilicus . ; - ‘ : ‘ 8 


” 


This handsome species is evidently closely related to P. Brancoi BE. v. Mojs.’ 
from the Upper Musczhelkalk of the Alpine Trias (zone of Ceratites trinodosus). 
The agreement between the two species is remarkable not only in involution, but 
also in sculpture and arrangement of the sutural line. 

P. Yasoda has as high and compressed whorls as its European ally; a narrow 
rounded siphonal area and flat lateral parts, which pass gradually into the siphonal 
area. An essential difference from P. Brancoi consists in the shape of the umbilicus. 
As E. v. Mojsisovics has remarked, the shape of the umbilicus in P. Brancoz is not 
accurately known. ‘* There seems to have existed a narrow, open umbilicus; it 
may however, be possible, though not probable, that the umbilicus was closed, as 10 
the greater number of the species of Cladiscites.’ But P,. Yasoda has a compara- 
tively wide open umbilicus, which exposes the numerous inner volutions as narrow, 
spiral-bands. In the young specimen, figured Pl. XXX., fig. 2, to a diameter 
of the shell of 26mm. corresponds an umbilicus of 4mm. In this respect this 
‘Species recalls P. macilentus* from the Muschelkalk of Han Bulog in Bosnia. 

* Abh. kk. Geol. Reichsanst. Vol. X, Pl. XLVIIL, fig. 1, 2, p, 171. 


? F. v. Hauer, Beitraege zur Kenntniss der Cephalopoden der Trias von Bosnien. I. Neue Funde aus dem 


ees von Han Bulog bei Sarajevo: Denkschr, Kais. Akad. d. Wiss. Wien, math. nat. Cl. L1X. 1892, Taf. X, 
s- é ’ Pp. 280, 
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The sculpture of the shel] agrees perfectly with that of P. Brancoi, The nu- 
merous and thin spiral ribs are somewhat narrower than 
sions. 

Sutures.—Very similar to the sutures of P. Brancoi. Three lateral lobes. The 
second lateral lobe is the deepest. Siphonal lobe short, although rather deeper than 
in the European species. Siphonal saddle lower than the two first lateral saddles. 
All terminate in one single rounded lapel growing narrower towards the top. The 
number of auxiliary lobes cannot be ascertained, but is probably less than in P. 
Brancoi. The ornamentation of the lobes and of the branches of the saddles is 
simpler in the details, : 

In the specimen figured Pl. XXX, fig. 3, one half of the outer volution belongs 
ta the body-chamber. : | 


Number of specimens examined. —Ten. 


the intervening depres- 


IT. NAUTILEA. 
Family : ORTHOCERATIDS. 


Genus: ORTHOCERAS, Breynius, 


ORTHOCERAS sp, ind. Pl. XXIX., fig. 5. 

This figure refers to a fragment of a body-chamber 95 ™ long and points to 
a form which was distinguished by along body-chamber and by a circular transverse 
section. The diameter of the body-chamber is 16°56 ™ at its posterior termination 
and 20™"* at its anterior margin where broken off. Angle of emergency about 
- 4°. . 
The shell is smooth. Jn the upper portion of the cast the existence of a flat 
transverse band is noticed. 

The central position of the siphuncle, as drawn in the figure (fig. 5b), is rather 
doubtful. 

Number of specimens examined.—Two. 


Q 2 
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CONCLUSIONS. 


The fauna of cephalopoda from the Triassic limestone of Chitichun contains the 
following species :— 


1, Danubtites Kansa, Diener. 
2. $3 Ambika, Diener: 


3. Sibirttes Pandya, Diener. 

4. Monophyllites Pradyumna, Diener. 
5. % Confucti, Diener. 

6. + Pitamrha, Diener. 

7 53 Hara, Diener. 

8 3 Kingz, Diener. 

9 nOv, sp. Ind. 


: ” 

10. Procladiscites Yasoda, Diener. 
ll. Xenodiscus Middlemisat, Diener. 
12. e nov. Sp. ond. 

13. Gymnttes Ugra, Diener. 

14, Sturza mongolica, Diener. 

15. Orthoceras sp. ind. 


The genera which are represented in this fauna may be divided into three 
groups. - 

The first group is represented by the genus Xenodiscus, which has hitherto 
only been found in younger paleozoic or in lower triassic strata. The second 
sroup comprises the genera Monophyllites, Procladiscites, Gymnites and Sturia, 
none of which have ever been found in a lower horizon of the Mediterranean 
Trias than in the Muschelkalk. To the third group belong Danubites and Sibirvies, 
which make their first appearance in lower triassic or even in Permian(?) beds, but 
ascend into upper triassic horizons. 

The most important feature of this triassic fauna are the genera of the second 
group. So far as numbers go, the genus Monophyllites and among that the species 
allied to M. Suwesst, v. Mojs., play the principal part. The sutures of the Himélayan 
forms belonging to this section are on a somewhat lower level of development, than 
in M. Suess, the simplest type of this genus in the Mediterranean province. In H. 
Haraandin M. Kingi, belonging to the group of M, spherophyllus, v. Hauer, the 
ornamentation of the sutures is likewise far less advanced than in their European ally 
from the Alpine Muschelkalk. Only the Monophyllites figured in Pl. XXXI, fig. 
6, which is unfortunately ina rather fragmentary state of preservation, has a sutural 
line of similar development to UM. spherophyllus. | 

There are similar relations between Sturia mongolica and the congeneric 
species of the Mediterranean Triassic province, as between the above-mentioned 
Indian Monophyllites and their European allies. In §. mongolica the sutures are 
also of a somewhat lower character of development than in the geologically oldest 
congenerie forms from the upper Alpine Muschelkalk. But it is distinguished 
fromthe latter by_a wide, open umbilicus and the egression of the outer volution. 
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The antique character of the Indian representatives of the genera peculiar to 
the Muschelkalk in the Mediterranean Triassic province is still more clearly shown 
in Gymnites Ugra, the sutures of which have only just completed the transition 
from the Yenodiscus—into the Gymnites-stage. , 

The most advanced faunistic element among the triassic cephalopoda of Chiti- 
chun is Procladiseites Yasoda, which is very closely allied to the Mediterranean 
P. Brancoi, v. Mojs. from the Upper Alpine Muschelkalk, differing therefrom 
only in quite subordinate details of the sutural line, | 
' The genus Sibirétes, and especially Sibirites Pandya, does not afford any clue 
to the age of the triassic fauna of Chitichun. The existence of Danubites Kansa 
however, which is closely allied to the J apanese D. Naumanni y. Mojs., is evidence 
decidedly in favour of a younger horizon than Lower Trias, Forms of Danubites 
with such highly develop ed sutures, the marginal walls of their saddles even 
' being partly provided with indentations, have never been collected hitherto, either 
in the Olenek-beds of Siberia, nor in the lower Trias of the Himélayas. 

The genus Aenodiscus, it is true, has hitherto only been met with in the Per- 
mian rocks of the Salt Range, in the lower Trias of the Himalayas, in the Siberian 
Olenek-bedg and in the homataxial Meekoceras-beds of Idaho in the United States 
of North America, In the Mediterranean Muschelkalk its place is taken by the 
genus Gymnites, most probably descended from Xenodiscus as has been pointed out 
by v. Mojsisovics. In the Muschelkalk of the main region of the Himélayas, Yenodis- 
cus is likewise missin g, and the forms of Gy mnites peculiar to this horizon are all 
distinguished by richly ramified sutures. It ought however to be taken into consi- 
deration, that the fauna of the Muschelkalk of the Central Himdlayas contains a).- 
most exclusively such types of cephalopoda only as are peculiar to the upper 
Mediterranean Muschelkalk, whereas the lower portion of the Himélayan Mu- 
schelKkalk is represented by a fauna rich in brachiopods and bivalves, from which 

as yet only one single ammonite, Sidirites Prahlada is known. It must, more- 
~ over, be borne in mind, that the two species of Yenodiscus belonging to the triassic 
fauna of Chitichun, point to a far more advanced stage of de velopment than any 
of the congeneric forms from the lower ‘Trias, This not only refers to Aenodiscus 
Middiemissi, the ceratitic lobes of which are serrated up to the middle of the 
marginal walls of their saddles, but also to the second but indifferently preserved 
species, which is distinguished by a perfectly “ Gymnitic” sculpture. _ 

Judging by its general zoological character, the fauna of the triassic limestone 
of Chitichun can only be looked upon asa Muschelkalk fauna. | The presence of 
the genus Xenodiscus, otherwise confined to lower triassic beds, but associated with 
afar greater number of types peculiar to the Muschelkalk, cannot influence this 
decision and so much the less, since together with Xenodiscus the oldest hitherto 
known representative of the geologically yourger genus Gymnites makes its first 

arance. 
ae The Muschelkalk types, which are in predominating numbers, are all of a de- 

: i t of the Muschelkalk of the 
velopment, which points to a lower horizon than tha 0 oe 
main region of the Central Himélayas. This view is especially confirmed by the 
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character of the Monophyllites, of Sturia mongolica and of Gymnites Ugra, which 
impart to the triassic cephalopoda of Chitichun the appearance of a fauna of the 
lower Muschelkalk. The triassic limestones of Chitichun may therefore be consi- 
dered as forming a lower division of the Indian Muschelkalk, corresponding possibly 
to the horizon of Sibirites Prahlada in the main region of the Himalayas. With 
this view the occurrence of Xenodiscus agrees best. The persistence of the geologi- 
cally older type of Xenodéscus in thé triassic beds of Chitichun is counterbalanced 
by the isolated occurrence of Procladiscites Yasoda, which is very closely allied to 
a species of the upper Alpine Muschelkalk. 

The considerable predominance of the Ammonea leiostraca in this fauna is 
rather remarkable. Each of the three species of Trachyostraca is only represented 
by one single specimen in my collection. Among the Levostraca, Monophyllites 
prevails, which is missing in the Muschelkalk of the main region of the Himélayas. 
But in the triassic limestones of Chitichun not a single species of Ptychites or of 
Meekoceras has been met with, whereas these two genera afford, besides the Ceratétes, 
the most important leading forms of the Muschelkalk in the main region; the latter 
are only represented in the fauna of Chitichun by the sub-genus Danubites. 

This sharp paleontological separation of the two faunas is to be explained 
principally, as I believe, by a difference of facies. The Muschelkalk of the main 
region of the Himélayas is a norma] sediment, spread equally over a large area, 
whereas the triassic limestones of Chitichun and the geologically younger rocks 
to the east of the Balchdhura Pass of upper-triassic age, characterised by the oc- 
currence of the genus Jovites E. v. Mojs., seem to be a local development and to re- 
present the Hallstatt-facies in the Indian triassic province. 

The relations between the triassic fauna of Chitichun and the Mediterranean 
Muschelkalk are clearly indicated by Procladiscites Yasoda and in some of the 
species of the genus Monophyllites allied to YU. Suessi v. Mojs. or to HU. sphaero- 
phyllus v. Hauer. On the other hand the occurrence of the genus Sibirites and of 
Danubites Kansa, closely allied t the Japanese D. Nawmanni v. Mojs. points to 
a close relation with the Arctic-Pacific Province of the Trias. 
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APPENDIX TO PART IT 





ASPIDITES KOSSMATI nov. sp. 
Terassic Limestone or Curricuun, 
a. Side view, 6. Front view, ¢. Sutural line. 


The specimen, on which this species is founded, was accidentally discovered by Dr. 
Assistant at the Geological Museum of the University of Vienna, amongst the collections from Chiti- 


Kossmat) 


chun. I had at first mistaken it for Procladiscites Yasoda, but as it seemed rather insignificant, being 
only an internal cast, did not consider it good enough to develope its sutures and umbilical] region. It 
was only after carefully preparing the latter that its true generic position was revealed, 

Among the Salt Range species of Aspidites there is none more closely allied to ours than 
Asptdites magnumbilicatus, Waagen (Fossils from the Ceratite Formation, P, XXVI, fig. 5a, b, c, 
p. 221), 

In general shape it is rather similar to this species and the umbilicus is but little smaller in the 
Chitichun form. The involution is nearly identical, the overlap of the last volution over the penulti- 


The siphonal area is regularly rounded and unites gradually with the sides without forming 
subangular edges. Such are, however, distinctly marked in the Juvenile stage and correspond to a 
diameter of 20 mm. The umbilical margin is perfectly sharp and surrounded by a comparatively 
bigh, perpendicular umbilical wall, but the latter does not overhang, as in A. magnumbilicatus, 

As the specimen under description is only internal cast, the shell surface is unknown, The 
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41 indistinct traces of falciform ribs, Theshell seems to have been covered 
ee a similar to the sculpture exhibited on the shell of A. magnumbzlicatus 
the internal cast of which is described by Waagen as being entirely smooth. 

The present specimen, attaining a diameter of 74 mm. is composed of air chambers only, no part 

r having been preserved. 

. oa species is a ae representative of the subgenus Aspidites, by reason of the 
arrangement of the auxiliary series in its sutural line, It belongs to Waagen’s section of the polymers 
the denticulations of the first auxiliary lobe being of unequal size and not symmetfically arranged. 

~ he gutural line, which is very well preserved, differs from that of 4. magnumbilicatus only in 
minor details, especially in the arrangement, of the auxiliary elements, following the first auxiliary 
lobe. The siphonal lobe is remarkably broad, provided with irregular indentations and divided 
by a broad pyramid shaped median prominence. The two lateral lobes are considerably narrower; 
and provided with strong denticulations at their base, but of unequal number in the different septa. 
Both in the siphonal and lateral saddles the highest point is shifted towards the umbilical side. 
The saddles are more slender and narrow than in A, magnumbilicatus, the siphonal saddle is 
bordered by parallel margins, not phylloid in its outlines. The principal lateral saddle is but slightly 
lofiger than the second lateral and siphonal saddles. The first auxiliary lobe is less broad than the 
adjoining lateral saddle, and bears four denticulations below. Among them those neater to the umbi- 
lical side of the lobe are the larger ones, imparting to the lobe a somewhat sloping character. The next 
auxiliary lobes and saddles likewise slope towards the umbilical suture. The first and second 
auxiliary saddles are perfectly conical in shape and are separated by a sharply pointed lobe. The 
third auxiliary lobe is equally pointed but the adjoining saddle is obliquely rounded above, and 
even provided, as it seems, with a few shght indentations. It is divided by the umbilical edge. 
The fourth auxiliary lobe is situated on the umbilical wall, and exhibits in opposition to the preceding 
lobes a strongly bifid termination. It is followed by another small rounded saddle, which reaches 
down to the umbilical suture. | 

As the specimen is cut into two by a fissure which has caused a displacement of the portions 
on both sides, I cannot give the measurements of the entire specimen, but only such as correspond 
to a diameter of the shell of 58 mm. 

These measurements are as follows :== 


Diameter of the shell . : ‘ ‘ ; ‘ ‘ ; ‘ - 58 mm. 
ss » 9» wutobilicus ee ° ° Z . . 10 
; : from the umbilical suture 7 - 28 
Height of the last volution { » preceding whorl : 90 


Height of the umbilical wall . . . ° . ° e » 4d 
Thickness of the last volution . : : ° ‘ ; ; - app. 17 

Locality. —Triassic limestone crags of Chitichun in Tibet. 
Remarks.—The presence of a representative of the subgenus Aspidites in the fauna of the 
triassic limestone crags of Chitichun is of special interest. In the description of this fauna, contained 
in the last, chapter of the second part of this volume I observed that the majority of its elements are 
muschelkalk types, but that they are associated with forms bearing a more antique character than 
the general geological character of the fauna, I therefore drew the conclusion that the triassic lime- 
stone of Chitichun may be considered to form a lower division of the Indian muschelkalk. This view 
is confirmed by the presence of Aspidites which is a geologically older type than the Meekoceratide 
of the muschelkalk. Up to now species of Aspidites have only been found in the upper division 
of the lower trias of the Indian region. The Salt Range species of this subgenus are all confined 
to the Ceratite sandstone,-where they make their first appearance in its middle division, the 
Stachella beds, The occurrence of Aspidites and of Xenaspis consequently confers a rather antique 
aspect to the fauna of the triassie Chitichun limestones, whereas the occurrence of Procladiscttes 

Yasoda has the contrary effect. 

From all this it appears to me in accordance with my former views on this subject that the 
rocks containing the triassic fauna of Chitichun must be placed rather low in the Muschelkalk series. 
It cannot, however, be decided whether they are on a level with the horizon of Sébirttes praklada 
in the main region of the Himélayas, or with the upper Ceratite limestone of the Salt Range. 


LIST OF ERRATA IN PAL. IND. SERIES XV, VOL. II, PART 2, 





Page 27 line 16 from top, for ours read our. 
» 27 ,, 17, . » Teferenee read reference. 
» 27 5 38 ,, bottom ,, obe » lobe. 


» 8% , 1 ,, top; ,, et 9 =OX, 

» 37 , 18 ” ” » Shalshal read Shalshall cliff, 

» 59 foot-note » Akademied ,, Akademie d, 

» 60 line 21 from top ,, Pinnacoceras »» Pinacoceras, 

» 63 last line Malletiani ,, Malletianus, 

»» 65 in the table XII, the Saute of radial ribs should be 25 and not 5, 

3, 67 foot-note Jor Reichsaustalt read Reichsanstalt. 

» 70 line 13 from above _,, . ‘ va 

» 11 foot-note BE - ¥ is 

» 12 ” ” ” ” 9 

» 46 below II, in the table of dimensions Jor (Pl. XX, fig. 2), read _(PL XX, 
fig. 1). 

» 76 foot-note ? should be 3 and refers to the above II, 

» 16 ” m 35 ? 

33 76 33 : 33 : 


» 88 4s, Jor 4 read 48, 

» OF ,, 3, nordlichen read nérdlichen. 

101 heading, ,, Part III _,, Chapter IT, 

x» 101 line 14 from bottom, for Gemellaro read Gemmellaro, 
9118 , 2, , » & read to, 
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EXPLANATION OF PLATES. 





























PLATE f. 

Fig. le, 3, ¢. Ceratites Thuillieri, Oppel; Muth (Spiti), Coll. Sehlagintweit, Palzontological 
Museum in Munieh, Oppel’s type-specimen. 

Fig. 2. Ceratites Thuillieri, Oppel var. ; Shalshal Chiff near Rimkin Paiar E. G. ; Coll. Diener. 

Fig. 8a, &. Ceratites nov. sp. ind. ex. aff, C, Wetsoni, Diener, fragment of outer whorl ; Shal- 
shal Cliff near Rimkin Paiar E. G.; Coll. Diener. 

Fig. 4, b, Ceratites Himalayanus, Blanford; Spiti (locality unknown) ; Coll. Asiat. Soc. of 
Bengal. Blanford’s ty pe-specimen. 

Fig. 5. Ceratites onustus, Oppel, fragment of outer whorl ; Kuling (Spiti) ; Coll. Schlagint~- 
weit, Paleontological Museum in Munich. Oppel’s type-specimen. 

Fig. 6a, 4. Ceratites Wetsoni, Oppel, fragment of outer whorl; Spiti; Coll. Schlagintweit, 
Paleontological Museum in Munich, Oppel’s type-specimen. 

Fig. 7a 6, Ceratites truncus, Oppel, fragment of outer whorl; Kuling (Spiti); Coll. Seblagint- 
weit, Paleontological Museum in Munich. Qppel’s type-specimen, 
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PLATE IL. 

Fig. la, 6. Ceratites Voiti, Oppel; Kuling (Spiti), Coll. Stoliczka, Geological Survey Museum 
in Calcutta. 

Fig, 2a, b. Ceratites Voiti, Oppel; portion of the ventral side restored, after the specimen 
figured as la; Kunzum Pass (Spiti), Coll. Schlagintweit, Paleontological 
Museum in Munich ; Oppel’s type-specimen. 

Fig. 38a, 6. Ceratites Ravana, Diener, var; Shalshal Cliff near Rimkin Paiar E, G., Coll. 
Diener. 

Fig. 4a, 6, Ceratites nov. sp. ind, ex. aff. C. Ravana, Diener ; fragment of outer whorl ; Utadh- 
ura (Johar), Coll, Diener. 

Fig. 6a, 6. c, Ceratites Ravana, Diener ; Shalshal Cliff near Rimkin Paiar E. G. ; Coll. Diener. 

Fig. 6. Ceratites nov. sp. ind. ex. aff. C, Ravana, Diener ; Spiti, Coll, Schlagintweit, Paleontolo- 
gical Museum in Munich. 
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PLATE III. 
Fig. 1a, b,c. Ceratites Hidimba,- Diener; full-grown specimen, with a portion of the shell 
preserved. East slope of Tsang Tsok La, Hop Gadh (Hundés), Coll. Gries- 
bach, Geological Survey Museum in Calcutta. : 


Fig. 2a, 6, c. Ceratites Dungara, Diener; Kuling (Spiti), Coll. Geological Survey Museum 
in Calcutta. 


Fig. 3. Ceratites sp. ind. ex. aff. C. Hidimba, Diener; probably from Spiti, Coll. Geological 
Survey Museum in Calcutta. 
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PLATE IV. 
Fig. 1a, 6. Ceratites Arjuna, Diener ; Shalshal Cliff near Rimkin Paiar, Coll. Diener. 
a Fig. 2a, 6, Ceratites Visvakarma, Diener ; Shalshal Cliff near Rimkin Paiar, Coll, Diener. 
Fig. 3a, 6, ¢. Ceratites Airavéta, Diener ; Shalshal Cliff near Rimkin Paiar, Coll. Diener. 


Fig. 4a, 6. Ceratites nov. sp. ind., Diener (group of Ceratites circumplicati); Shalshal Cliff 
near Rimkim Paiar, Coll, Diener. 
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PLATE Y- 
la, 5, c, d. Ceratites Kamadeva, Diener ; Shalshal Cliff near Rimkin Paiar E.G., Coll. 


Diener. 

2a, b,c. Ceratites Kavera, Diener; N. of Kalapani, Kali River Valley (Byans), Coll. 
Griesbach, Geol. Survey Museum in Calcutta. 

3a, b, Ceratites sp. ind. from the group of Ceratites Geminati, Mojs.; Shalshal Cliff near 
Rimkin Paiar, Coll. Diener. 

4, Ceratites sp. ind, ; Shalshal Cliff near Rimkin Paiar E, G., Coll. Diener. 

5a, b. Ceratites sp. ind. (group of Ceratites Geminati Mojs. (?); Bambanag Cliffs, 
Girthi Valley (Johar), Goll. Diener. 

6a, 5 Ceratites nov. sp. ind. fromthe group of Ceratites subrobusti, Mojs. ; fragment of 
outer whorl ; Topidunga Valley (Johar), Coll. Diener. 


Ya, b. Ceratites sp. ind. ex. aff. C, Middendorfi, Diener ; Shalshal Cliff near Rimkin Paiar, 
Coll. Diener. 
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PLATE VI. 
Fig. la, Ceratites Vyasa, Diener ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 


Fig, 2 Ceratites Vyasa, Diener, cast, with shell partly preserved, Shalshal Cliff near Rimkin 
Paiar E. G., Coll. Diener. 
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PLATE VII. 
la, 4, c. Japonites Sugriva, Diener, Shalshal Cliff near Rimkin Paiar E. G., Coll. Digner. 


2a, &. Japonites (?) runcinatus, Oppel, fragment of outer whorl; Shangra (Hundes), Coll. 
Schlagintweit, Paleontological Museum in Munich ; Oppel’s type-specimen. 


8a, b,c. Acrochordieeras Balarama, Diener; Shalshal Cliff near Rimkin Paiar, Coll. 
Diener. 

4a, 6, ec. Acrochordiceras Joharense, Diener ; Utadhura (Johar), Coll. Diener. 

5a, 6, c, @. Sibirites Prahlada, Diener; Shalshal Cliff near Rimkin Paijar, Coll, Diener. 

5 e. Tubercle with ribs and lunula of the same specimen, doubly enlarged. 


6a, 4. Ceratites sp. ind. ex. aff, C, Vyasa, Diener, fragment of outer-whorl ; Shalshal Cliff 
near Rimkin Paiar, Coll. Diener. 
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PLATE VIII. 
la, b, c. Danubites Dritarasktra, Diener; Utadhura (Johar), Coll. Diener. 


2a, b, c, d, Meekoceras proximum, Oppel ; Shangra (Hundés), Coll. Schlagintweit, Palwon- 
tological Mustum in Munich; Oppel’s type-specimen. Fig. a and 4 show 
the view of the specimen from left and right side. | 


. 8a, 6, c. Meekoceras Khanikofi, Oppel; Shangra (Hundés), Coll. Schlagintweit, Paleon-— 
i 


tological Museum in Munich, 


. 4, 5a, b,c, d. Meekoceras affine, E. v. Mojs.; Shalshal Cliff near Rimkin Paiar E. G., 


Coll. Diener. 


. 6a, 6, c, d. Meekoceras Kesava, Diener; Nhalshal Cliff near Rimkin Paiar E. G., Coll. 


Diener. 


. 1a, 6, ¢. Meekoceras Narada, Diener; Bambanag Cliffs, Girthi Valley (Johar), Coll. 


Diener, 


g. 8a, b,c. Meekoceras Srikanta, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Diener, 


ig. 9a, 6. Meekoceras Srikanta, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 
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PLATE IX. 


la, 6. Meekoceras Khanikofi, Oppel, full-grown specimen, with shell preserved. S halshal 


Cliff near Rimkin Paiar E. G., Coll, Diener. 


2, Meekoceras Khanikofi, Oppel, variety, with tubercles ; Kuling (Spiti), Coll. Schlagint. 
weit, Palwontol. Museum in Munich. 


8a, 6, Meekoceras Khanikofi, Oppel ; S. E. of Muth (Spiti), Coll. Griesbach, Geological 
Survey Museum in Calcutta. 


4a, b,c. Meekoceras Gangadhara, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener. 


5a, b,c. Meekoceras Nalikanta, Diener ; Shalshal Cliff near Rimkin Paiar E.G., Coll. 
Diener. 


7. Meekoceras Nalikanta, Diener, sutures of a full-grown specimen; Shalshal Cliff, Coll. 
Diener, 


8 a, b,c. Meekuceras Nanda, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener. 


Fig. 9. Meekoceras Khanikofi, adolescent stage ; Shalshal Cliff near Rimkin Paiar E. G., Coll, 


Diener. 
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PLATE X. 
la, 6, Meekoceras Rudra, Diener; Shalshal Cliff near Rimkin Paiar E. G,, Coll. Diener. 


2a, b,c. Gymnites Kirata, Diener; Lilang (Spiti), Coll. Stoliczka, Geolagical Survey 
Museum in Calcutta. 


3a, 6. Gymnites Kirata, Diener, adolescent form; Lilang (Spiti), Geological Survey 
Museum in Calcutta. 


4a, 6, ¢. Japonites Chandra, Diener ; Shalshal Cliff near Rimkin Paiar, Coll. Diener. 
5a, 6. Gymnites nov. sp. ind. ex, aff. G. Sankara, Diener ; Utadhura (Johar), Coll. Diener. 


6a, b,c. Gymnites Lamarki, Oppel ; Kuling (Spiti), Coll. Schlagintweit, Paleontological 
Museum in Munich. Oppel’s type-specimen. 


7a, b,c, Gymnites Jollyanus, Oppel; Muth (Spiti), Geological Survey Museum in 
Calcutta. 
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| PLATE XI, 
Fig. 1a, 6. Gymnites Jollyanus, Oppel ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 


Fig. 2a, 5, e, Gymnites Sankara, Diener; Lilang (Spiti), Coll. Stoliczka, Geological Survey 
Museum in Calcutta, 
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PLATE XII. 


Fig. 1. Gymnites Jollyanus, Oppel, sutures of a full-grown specimen; Shalshal Cliff near 
Rimkin Paiar E. G., Coll. Diener. 


Fig, 2a, 6, Gymnites sp. ind. ex. aff. G. Humboldti, Diener ; fragment of outer whorl. Bam- 
banag Cliffs; Girthi Valley (Johar), Coll. Diener. 

Fig. 3a, 4, c, Gymnites Salteri, Beyrich ; Ladakh, Coll. Prochnow, Museum fir Naturkunde, 
Berlin. Copy of a plaster cast after Beyrich’s type-specimen. 
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PLATE XIil. 


Fig. la, 6, c. Gymnites nov. sp. ex. aff. G. Sankara, Diener ; Kuling (Spiti) Coll. Geological 
Survey Museum in Calcutta. 
Fig. 2a, 6, ce. Gymuites Vasantasena, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener. 
Fig, 3, Gymuites (Buddhaites) Rama, Diener; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
| Griesbach, Geological Survey Museum in Calcutta, Sutures of a middle- 
eized specimen, . 
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PLATE XIV. 

Fig. 1a, 6. Gymnites (Buddhaites) Rama, Diener; west slope of the Silakank Pass, Coll. 
Griesbach, Geological Survey Museum in Calcutta. In the sutural-line 
the outer branch of the siphonal saddle and the siphonal lobe are missing. 

Fig. 2a, b, c,d, e. Gymnites (Buddhaites) Rama, Diener ; Shalshal Cliff near Rimkin Paiar 

EF, G., Coll, Diener ; @ and ¢ inner whorls of the same specimen. ° 
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PLATE XV. 


Fig. la, &. Sturia Sansovinii, E. v. Mojsisovics; Sbalshal Cliff near Rimkin Paiar, Coll 
Diener. Large specimen with shell preserved. 
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PLATE XVI. 
Fig. 1a, 6, c. Ptychites Mahendra, Diener; Muth (Spiti), Coll. Geological Survey Museum in 
Calcutta, | 


Fig. 2a, 4. Ptychites Mahendra, Diener ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 
2b. front-view of the inner whorls of the same specimen. 


Fig. 3a, b,c. Ptychites Drona, Diener ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 
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PLATE XVII. 
Fig. la, 3, e. Ptychites Malletianus, Stol.; Lilang (Spiti) Coll. Geol. Survey Museum in 
Calcutta. Stoliczka’s type-specimen. . 
Fig. 2a, 5, ¢. Ptychites nov. sp. ex. aff, Malletianus, Diener; north of Padam, Spiti, Coll. Geol. 
Survey Museum in Calcutta. 


Fig, 3a, b, c. Ptychites cochleatus, Oppel; Shalshal Cliff near Rimkin Paiar E. G., Coll. 
Diener, 
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PLATE XVIII. 


Fig. 1, Ptychites Gerardi, Blanford; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener: 
Specimen with shell partly preserved. | 


Fig. 2a, 5, c. Ptychites Gerardi, Blanf.; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener.. 
Fig. 8. Ptychites Gerardi, Blanf. ; Spiti Valley, Coll. Geol. Survey Museum in Caleutta (from 

the Asiatic Society of Bengal), Blanford’s type-specimen. 

Fig. 4a, 6. Ptychites impletus, Oppel; Kuling (Spiti), Coll. Schlagintweit, Palzontological: 
Museum in Munich. Oppel’s type-specimen. 

Fig. 5. Ptychites cognatus, Oppel ; Kuling (Spiti), Coll. Schlazintweit, Paleontological Mu- 
seum in Munich. 

Fig. 6a, 4. Ptychites cognatus, Oppel; Kuling (Spiti), Coll. Schlagintweit, Palzontological. 

~ Museum in Munich.. 
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PLATE XIX. 
Ptychites Everesti, Oppel ; full-grown specimen ; Shalshal Cliff near Rimkin Paiar E. G., Coll. 


Diener. 
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PLATS XX. 
Fig. 1a, 6. Ptychites Everesti, Oppel ; Shangra (Tibet). Oppel’s type-specimen. 
Fig. 2a, b, Ptychites Vidura, Diener; Hundés. 
Fig, 8a, 6, Ptychites Vidura, Diener ; Spiti. 
Fig. 4a, 6, c. Ptychites Everesti, Oppel ; Spiti. 
Fig. 5a, 6. Ptychites Vidura, Diener ; Hundés. 
Fig. 6. Ptychites Vidura, Diener ; sutural line, Hundés. 


All specimens, figuzed on this plate, from the Schlagintweit-collection, Paleontological Mu- 
seum in Munich. . 
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| ! Ptychites Govinda, Diener ; Shalshal Cliff near Rimkin Paiar E, G., Coll. Diener. 
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PLATE XXIL | 
Fig. la, &. Ptychites rugifer, Oppel ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener, 


Fig. 24, 6,c, Ptychites rugifer, Oppel; Kuling (Spiti), Coll. Schlagintweit, Palzontological 
Museum in Munich. Oppel’s type-specimen. | 
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PLATE XXIII. 


Fig. la, 4, Ptychites rugifer, Oppel; S. E. of Muth (Spiti), Coll. Griesbach, Geolog. Survey 
Muzeum in Calcutta, 


Fig. 2a, 6, Ptychites rugifer, Oppel ; Shalshal Cliff near Rimkin Paiar E. G., Coll, Diener, 
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PLATE XXIV. 


Fig. 1a, 3. Ptychites rugifer, Oppel ; Spiti, Coll. Schlagintweit, Paleontological Museam in 
Munich, 


Fig. 2a, b,¢. Ptychites rugifer, Oppel ; Shalshal Cliff near Rimkin Paiar E. G., Coll. Diener. 


Fig. 3a, 6, ¢. Ptychites tibetanus, Mojs.; Spiti, Coll. Schlagintweit, Paleontological Museum 
in Munich. E, v, Mojsisovics’ type-specimen, 
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PLATE XXYV. 
Fig. la, b,c. Ptychites Sahadeva, Diener; N. of Kalapani E. G., Kali River Valley (Byans), 
Coll. Griesbach, Geological Survey Museum in Calcutta. 
Fig. 2a, 3. Ptychites Sahadeva, Diener, adolescent stage, Same locality. 


Fig. 3a, 4. Ptychites Gerardi, Blanford, adolescent stage. Shalshal Cliff near Rimkin Paiar 
E, G., Coll. Diener, 
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PLATE XXVI. 
Ptychites Sumitra, Diener; Shalshal Cliff near Rimkin Paiar, Coll. Diener. 
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PLATE XXVII. 

Fig. la, 6, ¢. Ptychites Mangala, Diener; Spiti, Coll. Schlagintweit, Paleontological 
Museum in Munich. 

Fig, 2a, b, Ptychites Sukra, Diener ; Spiti, Coll. Schlagintweit, Paleontological Museum 
in Munich. | 

Fig. 3a, d, Isculites Hauerinus, Stoliezka ; Lilang (Spiti), Coll. Geological Survey Museum, 
Calcutta (Stoliczka’s type-specimen), 

Fig. 3c. Isculites Hauerinus, Stoliczka ; copy of the sutures of another specimen, after 
Stoliczka (compare Pl. XXXI., Fig. 11b). 

Fig. 4a, 6, c. Lobites Oldhamianus, Stoliczka; Lilang (Spiti), Geological Survey Museum, Cal- 
cutta (Stoliczka’s type-specimen). 

Fig. 5a, 6, c. Ptychites Asura, Diener ; Lilang (Spiti), Geological Survey Museum, Cal- 
cutta, 

Fig. 6. Proarcestes Balfouri, Oppel; Dras (Tibet), Coll. Schlagintweit, Paleontological 
Museum in Munich (Oppel’s type-specimen). | 

Fig. 7a, b, c. Proarcestes Balfouri, Oppel ; East slope of Tsang-Tsok-La (Tibet), Geological 
Survey Museum, Calcutta, Coll. Griesbach. 
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PLATE XXVIII. 

Fig. 1a, 5, ¢. Proarcestes bicinctus, E, v. Mojeisovics ; Lilang (Spiti), Geological Survey 
Museum, Calcutta; Coll. Stoliczka, 

Fig. 2a, 6. Nov. genus ind, ex. fam. Arcestidarum sp. ind.; Shalshal Cliff near Rimkin Paiar 
E. G., Coll. Diener. 

Fig, 38. Nov, genus ind. ex fam. Arcestidarum sp. ind, ; Sutures of a specimen from the same 
locality, Coll. Diener. 

Fig, 4. Nautilus sp. ind. ex. aff. N. Griesbachi, Diener ; Shalshal Cliff near Rimkin Paiar E, 
G., Coll Diener, 

Fug. 5. Nautilus Spitiensis, Stoliczka ; Lilang (Spiti), Geological Survey Museum, Caleutta 
(Stoliczka’s. type-specimen). 

Fig. 62, 5. Nautilus Griesbachi, Diener ; N. of Kalapani, Kali River Valley (Byans), wall: 
Griesbach, Geological Survey Museum, Calcutta. 
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g. 7%. Nautilus Gnesbachi, Diener; a large specimen from the same locality, Coll. Gries- 
baeh. 


Fig. 8a, 4, Orthoceras cf. campanile, v. Mojsisovics ; Utadhura Pass (Johér), Coll. Diener. 
Fi 
F; 


g. 9a, 6. Atractites sp, ind. ; Spiti, Coll. Geological Survey Museum, Calcutta, 


. 10a, 4. Orthoceras sp, ind, ex. aff. O. campanile; Spiti, Geological Survey Museum, 
Caleutta. 
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PLATE XXIX. 
Fig. la, 6, c, Danubites Kansa, Diener. 
Fig. 2a, 6, c. Danubites Ambika, Diener. 


Fig. 32, 6, c. Sibirites Pandya, Diener ; 3c. Sutures incorrectly drawn, two lateral lobes only 
and no auxiliary lobe. 


Fig. 4a, 6, c. Sturia mongolica, Diener, 
Fig. 5a, 6. Orthoceras sp. ind. 
All specimens from the triassic limestones of Chitichun (Tibet), Coll. Diener. 
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PLATE XXX. 
Fiz. 1a,6. 
Fig. 2a, 6. Procladiscites Yasoda, Diener. 
Fig. 3a, &, e. 
Fig. 4, Xenodiscus, nov. sp. ind. 
Fig. 54, 6, e. Gymnites Ugra, Diener. 
Fig. 6a, 5, c. Xenodiscus Middlemissi, Diener. 
Fig. 7a, 6,c. Monophyllites Confucii, Diener. 
All specimens from the triassic limestones of Chitichun (Tibet), Coll. Diener. 
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PLATE XXXI- 


Fig. 1a, 4, ¢. 7 ee 
} Monophyllites Confuci, Diener. 


Fig. 2a, 6. 
Fig. 8a, 8, ¢. . . 

ne eee } Monophyllites Pradyumna, Diener. 
Fig. 4a, 6. 


Fig. 5a, 4. Monophyllites Pitamaha, Diener ; young specimen, 
Fig. 6a, 0. Monophyllites, nov. sp. ind. 

Fig. 7a, 6, ¢ 
Fig. 8a, b. 
Fig. 9a, 6, ¢. Monophyllites Hara, Diener. 


; Monophyllites Pitamaha, Diener. 


Fig. 10a, 6. ¢. Monophyllites Kingi, Diener. 
All specimens from the triassic limestone of Chitichun (Tibet), Coll. Diener. 


Fig. lla, 6. Isculites Hauerinus, Stoliczka ; Lilang (Spiti), Geological Survey Museum, Cal- 
* cutta, Stoliczka’s type-specimen. Side-view of the inner volutions and 
sutures, the last whorl (body-chamber) having been taken off. 
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